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pamphlets, 
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CHEMISTRY—A BASIC SCIENCE 
| Hogg, Alley, Bickel 


The ink is still wet on the new Fourth Edition of this noted text, formerly 
entitled Chemistry: A Course for High Schools. You'll be glad you waited 
for its absorbing account of the many exciting new developments in chem- 

istry. The unit on nuclear energy, more than doubled in length, includes the 

many advances and discoveries of the past few years and emphasizes the 

peaceful uses of atomic energy. The chapters on atomic theory and chemical 
arithmetic are also completely rewritten. If you are planning to change 
chemistry texts, we'll be glad to send you an examination copy of CHEM- 
ISTRY—A BASIC SCIENCE. Please indicate approximate enrollment and 
probable date for changing texts. 


Other favorite science texts: 
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IT’S SPRING 


It’s spring—let’s roam the woods a while. 
There'll be beauty there to see, 
A bed of purple violets, 
Or an anemone. 
And such enchanting sounds to hear 
Out there where it’s so still, 
A solo by a hermit thrush, 
The brook beneath the hill. 
The velvet moss is emerald green, 
There’s charm in everything. 
The dogwood tree is budding white, 
let's roam the woods Al's spring! 
Lucy HouGuron JEwer! 
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WITHOUT WRITING THERE IS NO RECORD* 


JOSEPHINE SPEAR 
University School, Bloomington, Indiana 


In an altruistic and expansive manner, English teachers are often 
glib when they refer to their wide, varied programs which meet the 
needs of all students. Likewise, these instructors usually are quick 
to point out that English, the focal point of the curriculum, is the 
subject that makes the greatest contributions to all subjects. In the 
English classroom, the student supposedly is taught to comprehend, 
to appreciate, and to evaluate critically what he reads. He is en- 
couraged to think and to act creatively; to speak and to write with a 
brevity, a simplicity, and a directness. What more could the English 
teacher offer his colleagues in social studies, mathematics, and 
science? 

This is the attitude of the English instructor, basking in his self- 
complacency. In his theorizing and philosophizing, he too often fails 
to consider what other subjects can give in return. How often has he 
analyzed those skills and concepts developed in other areas of study? 
For example, what part can science and the science teacher play in 
the English class? To the writer, it is an important part. In planning 
for junior and senior English classes, the writer wants to cultivate 
both the science student and the science instructor. 

The high school student interested in science has an immediate 
interest in expressing himself clearly and effectively; likewise, the 
science instructor welcomes both interest and assistance from the 
I:nglish teacher in motivating students to achieve in their reporting 


* Written in collaboration with E. Wayne Gross, science instructor, University School, Bloomington, Indiana, 
Miss Spear is Chairman of the English Department at the University School 
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of experiments and research the three tenets of good writing: unity, 
coherence, and emphasis. 

With the cooperation of E. Wayne Gross, science teacher at the 
University School, Bloomington, Indiana, the writer has encouraged 
students to use their experiments and research for some of their 
writing experiences in a college preparatory English class. The class 
experiments and individual research of many of these students have 
culminated in their participation in the Westinghouse Science 
Talent Search and the Indiana State Science Talent Search. Papers 
reporting their investigations have been done in conjunction with 
their work in English composition; thus a student has received credit 
for his work in two classes. 

For the science student, the procedure adopted was similar to that 
used with most students pursuing a course in expository writing. The 
six steps, used by the English teacher, were also the points with 
which students with other interests were concerned: (1) finding 
materials of both a general and a specific nature, (2) planning and 
outling the subject, (3) organizing ideas, (4) carrying through with 
the plan or experiment, (5) summarizing results of experimentation, 
and (6) explaining conclusions. 

Introducing the young scientist to those materials, those sources 
of research available to him was a major step. He was interested in 
knowing where he could go, what he could expect to find, and how he 
could make use of the information that he found suitable for his 
purposes. Answers to these questions provided a cornerstone for later 
individual student experimentation. 

With the completion of this first step, he was better able to collect, 
compile, and record data; furthermore, he was aware of the problems 
involved in reporting scientific findings. 

To find the information that they might need, the students were 
taught in English class to use different types of references. The 
classification of these sources with some examples in each category 
follows: (1) special indexes, encyclopedias, and handbooks—Ellis’ 
Nature Index, Cattell’s American Men of Science, Van Nostrand’s 
Scientific Encyclopedia, Parke’s Guide to the Literature of Mathematics 
and Physics; (2) indexes to sets of books--Encyclopaedia Britannica, 
Collier’s ; (3) periodical indexes—-Reader’s Guide, International Index; 
(4) cumulative indexes to individual periodicals—National Geo- 
graphic, New York Times, Fortune, Time (annual chemical abstracts 
by American Chemical Society). 

After becoming acquainted with the resources available, the plan- 
ning and outlining of a subject was the second step. To guide the 
students in this phase of their work, there were three questions to 
which they had to find answers. What research has been done? What 
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facts have been established? What questions have been leit un- 
answered? Answers to these specific questions were determined by 
wide reading, critical evaluation, and detailed notetaking. 

To grow, intelligent students must always question what they have 
read. This questioning attitude was fostered and made fruitful by 
wide reading of the sources available. As the information was 
surveyed, the sources were checked for reliability with the librarian, 
Mr. Gross, and the English instructor. It was important for each 
student to evaluate critically what he read and to test the use of 
the material for his use. 

Probably the greatest assistance given to the students at this time 
was help in planning a systematic way of taking notes. Any later 
reference to research studies or articles of a scientific nature de- 
pended on the students’ noting on cards the information for which 
they might have use. They were instructed to have at least three 
items on each card; subject heading, direct quote or paraphrase, 
complete information on source. In addition to these three points, it 
was suggested that they use only one side of a card and one note to 
a card for easy shuffling later. 

By becoming familiar with the research through reading, the stu- 
dents were able to proceed from a general subject to a more specific 
one. In following this pattern, they had the opportunity to seek 
knowledge independently, to realize new ways of using their abilities, 
to become aware of their personal resources, and to increase their 
analytical powers. 

The organization of ideas evolved logically from the completion 
of the first two steps. At this point, each young scientist had a prob- 
lem or topic upon which to do experimentation. His job then was to 
compare results of known experimentation with results that he 
hoped to achieve; to organize, on the basis of what he had found, his 
own procedure, to plan his method for recognizing and compiling 
data; to set up a procedure in which as many factors as possible could 
be controlled in the environment; and to plan ways of checking data 
so that the results would be due to the experimental method rather 
than other factors. 

Thus the need of the students now was to organize those ideas 
related to their own problems. The need for a plan or outline was evi- 
dent to each student. He had to know the sequence of steps to take; 
and those ideas, those notes he had taken had to be put in some 
semblance of order. 

This was the opportune time for the teaching of outlining in the 
English class. A true framework within which the student could work 
was then significant to him. Order and the inclusion of all points be- 
came important. Consequently, the young scientist was on his way 
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in planning and carrying out his own experiment. 

In carrying through with the plan or experiment, the procedure, as 
outlined in the third step, was refined. The importance attached to 
the details included in the outline was now all the more discernible. 
At this stage, the experiments were done; but in addition to the work 
carried on in the laboratory, the students were taking notes and 
writing up their experiments as to purpose, procedure, results, discus- 
sion of results, conclusions, references or bibliography. Much of this 
was done in the English classroom. 

If writing is to be clear and effective, it must have unity and 
coherence, There was in evidence among the students a strong pur- 
pose to achieve accuracy in expression; and writing with accuracy 
resulted in the teaching of unity, coherence, and emphasis in sentence 
structure, in paragraph construction, and in the paper itself. 

For the young scientist, the fifth step was the preparation of tables, 
diagrams, graphs, and charts to summarize the results of his experi- 
mentation. By using these aids, he presented concisely and accurately 
the results of his research. 

As the final step, that of explaining his conclusions, the student 
prepared statements which could be supported by the data recorded. 
He was advised to draw conclusions which would not be too general, 
but would exemplify an analysis of the results. Finally, he listed those 
problems, emerging from his study and experimentation, which were 
suitable to turn over to some other student to pursue in further re- 
search. 

To have some measure of achievement is desired by all teachers. 
The value of helping the science student has been realized by the 
writer in many ways. Many pieces of writing of a scientific nature 
have resulted from working with Mr. Gross. Some of the papers 
prepared for the Westinghouse Science Talent Search illustrate what 
ends can be reached through cooperative effort: ““The Oxygen Dis- 
sociation Curve of Human Blood,” ‘An Analysis of the Waters of 
Monroe County, Indiana,” ‘The Effects of a Vitamin A Deficiency 
on Hamsters,” ‘“‘Research on a Tessaract,”’ “Synthetic Dyes and 
Their Application,” “Soil Testing in Van Buren Township,” and 
“Observations of Mars: 1954 and 1956,” which was recently com 
pleted. 

The English instructor, having an obligation to the scientists of 
tomorrow, should endeavor to meet the needs of those students by 
secking help from the science teacher. On the other hand, the science 
instructor, in directing his students in research, should ask for 
assistance from the English teacher. Both have a common interest in 
the education of their students. They both realize that without writ- 
ing there is no record. 


CONSERVATION AND THE SOCIAL STUDIES* 


B. K. BARTON 
Director, Office of Conservation Education, Springfield, Il. 


One of the major problems in conservation today is that of obtain 
ing support for the application of conservation practices in resource 
utilization. Any program designed to implement conservation in 
resource use must present three facets. First, a research program to 
determine conservation techniques and to insure progressive improve- 
ment of these techniques. Second, legislation which enables the ad- 
ministration of the conservation program. Finally, an education pro- 
gram which presents the need for conservation, obtains acceptance 
of conservative methods of utilization and gains support for initial 
and continuing legislation to produce an effective and progressive 
program of resource use. 

The indifferent attitude assumed by many people toward conserva- 
tion, in most instances results from the lack of recognition of the 
need for conservation or, when the need is recognized, the public 
lacks the understanding of the principles involved in the conservation 
methods to be employed. Thus the problem becomes, primarily, one 
of education. Although the conservation education program must 
include adults as well as children, it is essential that the schools ac- 
cept the responsibility for providing the education which will enable 
this and future generations to develop adequate resource use programs. 

If effective support for conservation is to be acquired, educators 
must recognize the difficulties which have arisen because research 
workers and technicians have frequently omitted from their thinking 
the reaction of man. Neither the philosophy of conservation nor the 
implementation of conservation methods can be based upon physical 
principles alone. In fact, so important are the economic, political and 
social aspects of the conservation program, that conserving resources 
becomes essentially a social problem rather than a physical one. 

Teachers must draw upon the biological, physical and earth sci- 
ences as well as the social sciences for factual knowledge. Using 
these facts, attitudes may be developed within the student which will 
provide a satisfactory relationship between man and his environment. 
These attitudes, however, cannot be compartmentalized and, there- 
fore, the teaching of conservation principles cannot be assigned as the 
responsibility of a single teacher or the teachers of a particular 
discipline. For this reason, no attempt should be made to identify 
the place of conservation in the social studies nor the place of the 


* Presented at the Conservation Section of the Central Association of Science and Mathematics Teachers at 
Chicago, Nov. 23, 1956, 
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social studies in conservation; rather this discussion points out the 
problems commonly considered to be in the realm of the social 
sciences which affect the conservation of our resources. 

The word “conservation” has been variously defined and the in- 
terpretations of these definitions are multitudinous. To avoid mis- 
interpretation, may I reiterate one of these definitions, the definition 
upon which these comments are based. 

Conservation of our resources concerns the most efficient use of 
those resources. The term “efficient” in this definition implies, if not 
demands, that the techniques used in conserving resources vary from 
place to place and from time to time. As population pressures in- 
crease or decrease, as our economy changes, as advancement in tech- 
nical knowledge occurs, as the tools with which men may work are 
improved, not only does the possibility of conserving resources vary, 
but the necessity for and the purpose of conservation change. Too 
often our interpretation of the meaning of the word conservation does 
not include the flexibility of purpose necessary in a nationwide pro- 
gram to conserve all resources. 

It is common knowledge that to initiate and sustain an action pro- 
gram in any field of endeavor, it is essential that the need for such 
action be recognized. The foundation for developing a conservation 
program must be created through the attitudes of people toward 
resource use. The tone of the proposal must be positive and indicative 
of progress. Such an approach cannot be made through the ‘‘conserve 
or starve” philosophy, especially in this land of plenty. 

The need for conservation does not lie in the past waste of re- 
sources, even though this has contributed to present availability, but 
in the current and future demands upon our resource areas in terms 
of population pressure. Only during the 20th Century has man been 
forced into areas not naturally suited to the growth of vegetation. In 
the past, man has frequently chosen to develop less suitable areas 
rather than migrate to desirable land distant from his home, only 
recently has he been unable to find expanses of new land having 
suitable soil and climate. In just the past few decades, some resources 
have become so short in supply, or the remaining reserves so expensive 
to acquire, that man has been forced to find substitute materials or 
devise means of manufacturing a suitable product using less of the 

‘raw resource, Recognition of these facts makes it imperative that we 
take action to conserve the resources now available and rebuild those 
areas in which renewable resources have been depleted. Continued 
increases in population and the desire for a continuing elevation of 
our standard of living dictates that we make more efficient use of our 
resources, 
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The question then arises as to the way in which we, as educators, 
are going to approach the problems of conservation education. 

If our textbooks reflect the teaching pattern now employed in our 
schools, the most typical introduction to the teaching of conservation 
is the presentation of historic facts which illustrate a great waste of 
resources and the resultant downfall or destruction of cities or na- 
tions. Usually some city or region which provided a home and liveli- 
hood for several millions of people hundreds, perhaps thousands, of 
years ago is studied in some detail. Neglect in resource use or wanton 
exploitation was the reason for decline. Next, the student is exposed 
to a résumé of the great waste of resources by our forefathers in this 
country, the devastation of landscape wrought by these pioneering 
people and the deplorable state of the land in which we live. Such a 
presentation is supposed to make the student a fervent disciple of the 
conservation philosophy. Realistically, were he not so full of the 
enthusiasm for life characteristic of youth, he might wish that death 
would soon remove him from this devastated and sterile region into 
which he had the misfortune to be born. 

In part this practice of presenting a picture of gloom with re- 
spect to our resources has been brought about by well-meaning indi- 
viduals who saw the need for conservation and believed the general 
public could be startled or shocked into taking action to halt the 
exploitation of nature’s bounty. More often this approach is gained 
through misinterpretation of historic fact. All too frequently facts 
concerning resource use 100 or 200 years ago are interpreted in the 
light of present day economic and social conditions rather than in 
terms of the conditions which existed at the time under consideration. 
Examples can be drawn from many texts. One author, referring to 
the destruction of forests by our forefathers, states, “People thought 
there would always be enough of everything.”’ Was this not a normal 
assumption at a time when the growth rate in our forests far ex- 
ceeded the demand for wood and, in some instances, even man’s 
ability to cut it down? How would we have reacted when land was 
needed to produce food and the only land available had trees on 
it? Further discredit is heaped upon our ancestors by pointing out 
that final removal of these trees was accomplished through burning 
‘‘valuable timber.” Actually, lumber was so plentiful that it had 
little economic value and, unless it was immediately adjacent to the 
market area, transportation costs were greater than the selling price 
of the lumber. Thus in terms of the need of land for agricultural 
production and the economy of the period, burning the trees, in 
clearing land, was a conservation measure. 

More recently, man in central Illinois and many ethers areas of 
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the Middle West was concerned with the presence of excess water on 
the land. Swamps, marshes and ponds dotted the landscape. Drain- 
age of this land to provide additional arable acreage was accom- 
plished by digging ditches to the nearest stream. Most of these early 
drainage ditches were dug by hand with spades and shovels and fol- 
lowed a straight line from swamp to stream without regard to slope. 
Natural erosive processes have caused these old drainage ditches to 
become gullies which we are attempting to control today, but it is 
interesting to cogitate our reaction to the construction of wide, sweep- 
ing waterways, following more nearly the contour of the land, if we 
did not have machines with which to do the work. 

Still other examples can be drawn from present practices. Many 
persons, upon driving through a region in which gas flares may be seen 
decry the waste of this ‘valuable resource,” not bothering to learn 
the reasons for burning the gas in these torches rather than converting 
it to better usage. In many instances the volume of gas present is 
so small, or the quality of the gas is such, that the cost of recovery 
is greater than the value of the gas. Are we to disregard the economics 
of conservation practices and conserve for the sake of the resource 
or are we to consider conservation in relation to the welfare of man? 

If conservation education is to be effective in producing efficient 
management of resources, we must first instill in both youth and 
adults an appreciation of the real value of our resources. Many of us 
still regard the management of resources to be solely the responsi- 
bility of the person in direct ownership of the resource area and do 
not recognize the responsibility of society to establish the milieu 
in which efficient management programs may be developed. The 
conservation of the soil is the farmer’s problem, the elimination of 
waste is the responsibility of the company exploiting the forest, the 
control of water is left to the man who suffers because it is not con- 
trolled. Are we sincerely interested in establishing and supporting 
an economic program which makes possible the application of con- 
servation measures at the expense of reduced income to the pro- 
ducer? Are we actively concerned with the development of laws 
restricting land use to avoid needless expense and danger to the 
inhabitants of the area? Are we as actively concerned with teaching 
the responsibility of land ownership as we are with considering the 
advantages of such ownership? One of the greatest problems facing 
the development of a conservation program today is the disregard of 
the real value of our resources both as it affects all members of our 
present society and of generations to come. 

A second problem is one of developing a complete philosophy of 
conservation, Many groups have been organized, and many move 
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ments started, based upon an emotional approach to conservation. 
This results, many times, in the advocation of almost fanatical 
saving of a single resource at the expense of all others. Conservation 
must coordinate man’s relationship with his entire physical and 
cultural environment and not consider his reaction upon a single 
species or a single factor of that environment. It must exhibit thrifti- 
ness in use, not stinginess in preservation. It must be based upon 
present resource availability and future use, not upon the abuses by 
past generations. 

The implementation program under such a philosophy must em- 
body the laws governing natural processes, make use of technical 
knowledge and mechanical power, be cognizant of the economic 
feasibility of procedures, and develop social responsibility for the 
program. Here, as nowhere else in the consideration of conservation, 
do we see conservation education as the duty of education in general 
rather than the responsibility of a single teacher or the teachers in a 
single, specific academic field. 

Assuming a conservation program which encompasses all resource 
use is desirable, the text materials available to teachers in the ele- 
mentary and secondary schools are far from adequate. Many publi- 
cations are pamphlets or booklets which deal with one specific re- 
source showing little relationship between this phase of conservation 
and the conservation of other resources. Frequently these pamphlets 
are technical treatises and the teacher who attempts to make use 
of them must sift through lengthy reports of research techniques to 
isolate the few significant facts which may be used in class. 

In the past few years, textbooks used in our schools have been 
revised to include material on conservation. Usually this has been 
accomplished by adding a few pages scattered throughout the book 
or by the addition of a chapter devoted to conservation. These addi- 
tions rarely present the topic in its true significance and little success 
is achieved in relating the work on conservation to the facts pre- 
sented in the remainder of the text. 

In one high school general science book, 14 pages are devoted to 
soil and water conservation which the author admittedly considers 
“one of the most important problems of mankind.”’ Another author, 
to illustrate the havoc wrought by our ancestors, reports that one- 
third of our topsoil is gone and only six inches of this valuable re- 
source remains. “Below that is the subsoil or desert.”’ In an earlier 
chapter he had discussed the subsoil as a significant and integral part 
of the soil layer. What mental convulsions are initiated when the 
pupil reads in his social studies text ““‘We have cut down the forests 
that helped to prevent rainfall from rushing into the rivers, causing 
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floods” and in his next class the science teacher carefully explains 
that our river floodplains have resulted from thousands of years of 
deposition of silt by flood waters. 

As teachers we can and must close the gap between the potential 
in resource management, provided through research, and the degree 
to which man satisfactorily adapts his use of the physical environ- 
ment. We must insure accuracy in our teaching and correlation in 
our educational programs to develop desirable attitudes toward re- 
source use, The conservation of our natural resources can be achieved 
only when economic and social patterns make it possible. 


EXTENSION OF THE EXPERIMENT ON THE 
HARMONIC MOTION OF A LOADED SPRING 


JuLius SUMNER MILLER 
El Camino College, El Camino College, California 


The usual experiment on the loaded spring calls for checking the observed pe- 
riod against the theoretical, given by 


where M is the load on the spring and m is one-third the mass of the spring. The 
following is an interesting extension. 

1. Load the spring with a mass M,. Note the extension x,;. Find the period 
T, by clocking 20-30 oscillations. 

2. Load the spring with a mass M». Note the extension xy. Find the period T, 
by clocking 20-30 oscillations, 

Then 

Also, for an array of M’s and corresponding T’s a graph of M against T gives 
an intercept which is the effective mass of the spring. Prove it. 

That the equation above for g is true can be shown as follows: Write 


This is a necessary consequence of Newton’s Second Law. (Many things follow 
from Newton’s Second Law!). Uf the contribution of the spring is invoked, as it 


should be, then we must write T=2mr./(x+5)/g where s is the extension which 
the spring produces in itself. Accordingly, 


and 


Simple algebra gives the equation above. 
Finally, various graphical observations may be made. We suggest: (a) Plot 
log T against log M. (b) Plot T against M. (c) Plot x against 7?. 


I know not what the world may think, but to myself it seems that I have been 
but a child playing on the seashore; now finding some pebble rather more pol 
ished, and now some shell rather more variegated than another, while the im 
mense ocean of truth extends itself, unexplored, before me. 

— Sir Isaac NEWTON 


MAXIMA AND MINIMA WITHOUT THE CALCULUS 
W.R. Utz 


University of Missouri, Columbia, Missouri 


One of the most sensational uses of the differential calculus is its 
application to maxima and minima problems and this application is 
a part of the differential calculus that seems to appeal to the students 
most. However, a large per cent of problems posed in calculus text- 
books is solvable without the use of the calculus and could, in fact, 
be presented much earlier in the students program. This can’t be a 
new observation since such problems were solved long before the 
calculus was invented. Nevertheless, except possibly for quadratic 
problems, these problems are almost always considered as calculus 
problems. 

In this note we discuss some functions whose extreme values are 
easily obtained and which apply to a significant per cent of the prob- 
lems given in calculus books. The note is intended to illustrate what 
can be done for pre-calculus students in a study of maxima and mini- 
ma. The examples cited are similar to problems in popular calculus 
books now in use. In each case the problem is solved in such a way 
that no testing criteria is required in determining whether a critical 
value is a maximum or minimum. 

Most algebra books consider the quadratic function 

b\? 4ac—b? 
(x) + 
2a 4a 


and observe that if a>0O, then f(x) has an absolute minimum for 


x=—b/2a and if a a<0, then f(x) has an absolute maximum for 
x=—b/2a. Using this observation one can solve the following prob- 
lems. 


1. A rectangular field is to be enclosed by a fence and divided into 
\ lots by fences parallel to one of the sides. Find the dimensions of 
the largest field that can be enclosed with A feet of fencing. 

2. A trough is to be made from a long rectangular piece of sheet 
metal by bending up two edges so as to give a rectangular cross- 
section. If the width of the piece is A inches, how deep should the 
trough be made in order that the carrying capacity shall be a maxi- 
mum? 

3. A triangular corner lot has perpendicular sides of lengths A feet 
and B feet. Find the dimensions of the largest rectangular building 
that can be constructed on the lot and having sides parallel to the 
streets. 

It is not difficult to treat a quadratic in x. Consider 
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b\? 4ac—b? 
fx) ) + 

2a 4a 
Case 1. If b/2a20, then (x*+6/2a)? has a minimum for x=0. 
Hence f(x) has a maximum for x=0 when a<0 and a minimum for 

x=0 when a>0. 

Case 2. If b/2a <0,then y=2x?+6/2acutsthe x-axisatx = ++/—b/2a 
and the lowest point on this curve is at (x=0, y=b/2a). Thus 
y= (x*4+-b/2a)? has minima for x= ++/—6/2a and a relative maxi- 


mum for x=0. Finally, if a>0, f(x) has absoluteminima for x*= —b/2a 
and a relative maximum for x=0; if a<0, f(x) has absolute maxi- 
ma for x°= —b/2a and a relative minimum for x=0. 


Case 1 and, in general, the case x=0 rarely occur in applications. 

Before continuing we illustrate the criteria above by finding the 
points of maxima and minima on the curve y=6x?—2*. We observe 
that a= —1<0 and b=6 hence 6/2a= —3<0. Thus y has absolute 
maxima for x= ++/3 anda relative minimum for x=0. 

To treat problems involving x/a?—x?*, x20, one observes that 
rVa—x’=/a'x*—x' hence the discussion of the preceding quartic 
applies since +/w is a monotone function. 

The following are examples of problems which lead to expressions 
of the form x+/a?— x’. 

+. The equal legs of an isoceles triangle are A feet in length. Find 
the length of the base if the area is a maximum. 

5. Determine the dimensions of the largest rectangle that can be 
inscribed in a given ellipse. 

6. Two vertices of a rectangle are on the diameter of a semi-ciricle 
of radius A and the other two vertices are on the arc. Find the dimen 
sions of the rectangle if its area is a maximum. 

We now treat two cubics that frequently occur in textbook prob 
lems. Consider, first, the function f(x) =rx*—2*, r>0. If x #2r/3 and 
x >0, (3x—2r)*(3x-+r) >0 hence 4r° > 27rx* — 272° and f(2r/3) =4r°/27 
>rx’—x* hence f(x) has a relative maximum at x=2r/3. Since 
f(x) =x*(r—x) >0=f(0) for x #0 and x <|r|, x=0 provides a relative 
minimum for f(x). This information is enough to treat all cubics of the 
form F(x) = px*+qx* since F(x) = —q( px?/q—2x*). 

We now give two examples of problems in which this cubic occurs. 

7. Find two numbers whose sum is A, if the product of one by the 
square of the other is a maximum. 

8. A rectangular box is to be made from a sheet of tin A XA inches 
by cutting a square from each corner and turning up the sides. Find 
the edge of the square to make the volume a maximum. 

To solve problem 8, let x be the dimensions of the base of the box. 
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Then the volume of the box is $x°(A — x) = $(A2x*— 2°) thus the volume 
is a maximum for x=2A/3. The length of each side of each square 
removed will then be 4/6. 

The cubic f(x) = 3ex—23, c>0, also occurs frequently in exercises. 
To see that f(a) has a relative maximum for x=c, observe that (x 
—c)*(x+2c)>0 for x¥c, x>0 hence f(c)=2e>3cex—x for 
and x>0. Thus f(x) has a relative maximum for x«=c. By symmetry 
f(x) has a relative minimum for x= —c. All cubics of the form ma3+ sx 
can be treated similarly. 

The following three exercises lead to cubics of the above type. 

9. The strength of a rectangular beam varies as the product of 
the breadth and the square of the depth. Find the dimensions of the 
strongest beam that can be cut from a cylindrical log of diameter A. 

10. The slant height of a right circular cone is a given constant 
A. Find the altitude of the cone if the volume is a maximum, 

11. Find the dimensions of the largest rectangle which can be in- 
scribed in a parabola cut off by a line perpendicular to the axis of 
the parabola. 

If a student is acquainted with trigonometry, then he knows of 
the maxima and minima of the sine and cosine functions. This en- 
ables one to work some problems, including 4, 5,6 above, at a glance. 

For example, in problem 4 let x be the angle between the equal 
legs of the isoceles triangle. Then the base of the triangle is of length 
2A sin x/2 and the altitude is A cos x/2 so that the area is A® sin 
«/2 cos x/2 or }A* sin x which is clearly a maximum for x=90°. 
Thus the length of the base for a maximum area is A+/2. 

In problem 5 let x=a cos t, y=b sin t be parametric equations of the 
given ellipse. If (x, y) is any one of the vertices of a rectangle inscribed 
in the ellipse, then (—x, —y), (—x, y), (x, —y) are the other vertices 
and the area is 4a® sin ¢ cos t=2a’ sin 2¢ which is a maximum for 
2t=90° or t=45°. Thus the dimensions of the rectangle are aV2 
and bvV/2. 

Problem 4 can be solved in even a simpler way. Suppose one secks 
the triangle of maximum area and having given numbers x and y as 
sides (this includes problem 4 in case x= y). To compute the area of 
any such triangle we may take x as base, then the area is xh where h 
is the height. Clearly 0<hsy and the maximum value is secured for 
h=y and, as was seen in problem 4, the triangle of maximum area 
is a right triangle. 

The possibilities of synthetic geometry should not be overlooked in 
extrema problems. For example, consider the problem of finding the 
point on a given circle nearest to a given point exterior to the circle. 
To solve this problem, let C denote the center of the given circle 
and let P denote the given exterior point. The point M in which the 
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segment CP meets the circle is the required nearest point. To see 
this let R be any point on the circle different from M. Since CM=CR 
= radius of the circle and since 


CR+RP>CM+MP 


(this being the triangle inequality), RP>MP and the problem is 
solved. 

The application of geometry to extremum problems is quite old 
and many examples are possible. The reader interested in more 
examples might consider those given by Courant and Robbins, 
What Is Mathematics? Oxford Press, 1941, pp. 329-340. 


SPECIAL SCIENCE INSTITUTE AT SYRACUSE 

Syracuse University, through a $73,000 grant from the National Science Foun 
dation, is offering scholarships to 75 high school science teachers for participa- 
tion in a special Science Institute to be held on the university campus July 1 
Aug. 9. 

The six-week Institute which will feature courses in chemistry, physics, biology, 
microbiology and bacteriology is designed to help science teachers improve the 
quality of their instruction and to update them on recent research developments 
in their respective fields. 

Dr. William M. Cruickshank, dean of the university’s Division of Summer 
Sessions, explained that student scholarships are all-inclusive, covering tuition, 
travel, a living stipend and a dependency allowance. 

Inquiries regarding the Science Institute should be addressed to Dr. Alfred 
Collette, professor of science education. Dr. Collette, who is directing the Insti- 
tute for science teachers, stated that scholarship applications must be submitted 
by April 15. 

Syracuse University is one of 86 colleges and universities throughout the 
United States selected by the National Science Foundation to hold a summer in- 
stitute for high school teachers of science or mathematics. Approximately 4,500 
high school teachers will benefit from the institutes. 


SUMMER INSTITUTE FOR TEACHERS OF HIGH SCHOOL 
MATHEMATICS 


An institute for mathematics teachers is to be held at the State University of 
lowa, Iowa City, lowa, June 17, 1957 through July 26, 1957. The institute grant, 
sponsored by the National Science Foundation, provides $75.00 as a weekly 
stipend for each participant, in addition to tuition, and allowances for dependents 
and travel. 

The primary objective of the Institute at the State University of Iowa is to 
supply information concerning modern mathematics which pertains to the sub- 
jects usually taught in high school. It is also expected that an interchange of ideas 
will provide suggestions for the improvement of classroom instruction and of the 
high school curriculum. 

Requests for applications from high school teachers to attend the Institute are 
to be addressed either to Professor Lloyd A. Knowler, Chairman, Department of 
Mathematics and Astronomy, State University of lowa, Iowa City, Iowa, or to 
Professor H. Vernon Price, Head, Department of Mathematics, University 
High School Iowa City, Iowa. 
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THE CONSTRUCTION AND USE OF AN INEXPENSIVE 
SLING PSYCHROMETER FOR DETERMINING 
THE DEW POINT AND RELATIVE 
HUMIDITY 


M. IRA DuBINs 
The School of Education, Northwestern University, Evanston, Illinois 
THE SIGNIFICANCE OF RELATIVE HUMIDITY 

Present in the air is an invisible gas which is one of the factors in 
determing whether or not the land beneath it can grow crops, support 
industries, and be the site of towns and cities. The gas, of course, is 
water vapor. The amount of water vapor in the air depends on the 
temperature of the air and the atmospheric pressure. 

Despite the fact that this gas is not visible to the naked eye it is 
a simple matter to find out the extent to which it is present. However, 
to do this one must have the proper equipment. In this paper I 
propose to explain how to construct the equipment and how to use it. 

The amount of moisture in the air not only influences our economy, 
it has a strong effect on our well-being. The amount of moisture in 
the air varies not only from air mass to air mass, but from apartment 
to apartment. 

It is well to distinguish between the term the amount of moisture 
in the air and the term relative humidity. The amount of moisture 
will be the same in a cubic foot of air when the air is heated. For 
example, there may be in one cubic foot of air one grain of water 
vapor. One grain is equivalent to 0.002 ounce. If the temperature of 
the air is 40°F. and the air is heated to 50, then 60, then 70, then 
80°F, the amount of water vapor present will still be the same, one 
grain. However, the relative humidity of this same air will be lower, 
the higher the temperature. At 40°F. it would be 33% and at 80°F. 
it would be 9%. 

Relative humidity is defined as the amount of water vapor present 
in the air divided by the maximum amount of water vapor that the 
air could hold at the same temperature and pressure and multiplied 
by 100. In other words, it is the percentage of possible water vapor 
present for a specific temperature and pressure. In this paper we will 
not be concerned with pressure as the discussion will be centered 
around conditions at sea level, or close to sea level so that the effect of 
change in pressure will be very slight. For example, if a sample of 
air contains no water vapor, the relative humidity would be zero %,. 
If the sample of air holds as much water vapor as possible for 70°F., 
then its relative humidity is 100%. However, if this sample of air is 
heated to 80°F., the relative humidity will decrease to 72% provided 
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no additional moisture is added. This illustrates a very important 
principle—-warm air can hold more moisture than cooler air. 

The amount of moisture in the air, the temperature, and the rate 
of circulation of the air not only influence our comfort, but also 
affect our health. Outdoors man cannot control the relative humidity 
of the air. Indoors by means of air conditioning man can easily 
control relative humidity. Placing a few pans of water on the radia 
tors will not help increase the relative humidity to the proper value 
as there will be too small a surface for rapid enough evaporation. li 
there are no storm windows, water vapor from the air will be lost by 
condensation against the windows when the warm air meets the 
window which is at a temperature low enough for condensation due 
to the presence of the very cold air outside the window. However, 
this effect is diminished and can be eliminated by proper storm win- 
dows. The loss of moisture by condensation on cold windows has a 
lowering effect on the relative humidity of the air. 

If the air has a relative humidity of 30% or less then even with 
a temperature from 90--100°F. and a slight breeze, one will not find it 
too uncomfortable because the moisture from the surface of his body 
will evaporate enabling cooling to take place. However, as the 
relative humidity increases, the rate of evaporation decreases and 
there is less cooling with the result that there is more discomfort. 
This explains why one can feel more comfortable with a temperature 
of 95 degrees in New Mexico than with a temperature of 95 degrees in 
Baltimore with the wind velocity being the same at both places. 

As far as health is concerned, the winter season is the critical time. 
The air in the northern half of the United States during the winter is 
generally cold and this means that the amount of moisture present 
is low compared to the spring and summer. For example, with a 
temperature of 80°F. one cubic foot of air can hold 11 grains of water 
vapor. However, at 40°F. the same amount of air can hold only 3 
grains and at 0°F. one cubic foot of air can have a maximum of 0.50 
grain of water vapor. The cold air comes indoors and is heated. Let us 
say that the relative humidity outside is 100% and the temperature 
is 20°F. The amount of water vapor would be about one grain. If this 
air is heated to 80°F. without adding any moisture, the relative 
humidity of the indoor air would be (1/11)(100) or 9%. This is an 
extreme case. Moisture is added by the humidifier in the heating 
system. However, the amount of water added to the air in most cases 
is not enough to enable a relative humidity of 45% at a temperature 
75°F. to be reached. A large number of people keep their thermostats 
at 75°F. A relative humidity of 45% is considered ideal by medical 
specialists. 

During the winter a low relative humidity and an indoor tempera- 
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ture above 68°F. contribute towards a drying out of the respiratory 
mucosa. This is the membrane which lines the nasal passages, sinuses, 
middle ear cavity, Eustachian tube, pharynx, larynx, trachea, bron- 
chial tubes, and air cells of the lungs. This results in discomfort such 
as dry throat and increases one’s susceptibility to colds. 


THE Dew Point 


It is the temperature at which dew forms. The dew point is the 
temperature of the air at which the air becomes saturated. It can 
also be said to be the temperature of the air when it has a relative 
humidity equal to 100%. Since warm air can hold more moisture 
than cold air, when the air is cooled if no moisture is added or taken 
away and the pressure of the air is not changed, there will be a 
temperature at which the air wiil be saturated. This temperature is 
given the name dew point. 

On the daily weather maps published by the United States Weather 
Bureau each weather station plotted includes not only temperature, 
hut among other data also the dew point. By using the sling psychrom- 
eter the dew peint can be calculated. The difference between the 
temperature and the dew point is called the spread. When the spread 
is small during the evening there may be a good opportunity for the 
formation of fog, and this is one of the criteria used by meterologists 
in forecasting. 

CONSTRUCTION OF AN INEXPENSIVE SLING PSYCHROMETER 

Once in a while the calendars distributed by different firms such 
as laundries, automobile companies, bakeries, airplane lines, rail- 
roads, etc., will have a thermometer attached. These thermometers 
generally consist of a glass tube containing red alcohol attached to a 
golden cardboard backing on which the temperatures are printed. 
There are lines for every other degree and every 10 degrees are labeled. 
The range is from 0°F. to 120°F. The glass tube is 3 inches long and 
the golden cardboard backing is 4 inches long and an inch wide. 

If one can obtain two of these calendars and each thermometer 
reads the same, even if the thermometers are as much as four degrees 
different from the accurate temperature, the relative humidity can be 
determined with a slight error which will not be enough to render 
the procedure of calculation useless. If one cannot obtain these 
calendars, look up the name of advertisers in the yellow pages of the 
telephone book and describe the thermometers. A few telephone calls 
will lead to an advertiser who will be able to order these thermom- 
eters for you, or who can tell you what novelty dealer or manu- 
facturer has them. When several of these thermometers are purchased 
at one time, the price for one thermometer will be about 12 cents or 
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slightly higher. Therefore, for less than a quarter one can construct 
a sling psychrometer which will give results suitable for classroom 
and home use. 

I compared the sling psychrometer which we will make with one 
which sells for $16.50 and is sold by the large scientific supply houses 
and it gave results within 3 to 5% which are accurate enough for our 
purposes. As a matter of fact the reason I made this inexpensive 
sling psychrometer is because I could not buy any cheap ones. 


90 


+ 50 
40- 


30 
20. 


lic. 1. Thermometer with backing (actual size). Lines for even 
numbered degrees not shown on drawing. 


Once the thermometers are acquired all we need is a pair of scis- 
sors, some transparent scotch tape, a needle, some thread, a piece of 
cloth (I used part of an old undershirt) one square inch in area, anda 
paper clip. Cut along the 6 degree line on the cardboard so that the 
bulb of the thermometer and about }” of the glass tube or stem above 
it extend beyond the edge of the golden cardboard (see figure 1). 
Remove and save this piece of cardboard which is one inch by one 
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inch. Place the thermometers with their backings back to back so that 
the exposed end of the thermometer extends below both backings 
(see figure 2). Fasten one thermometer and its backing to the other 
thermometer and its backing by means of transparent scotch tape. 
Fasten the removed piece of golden cardboard just above the backing 
from which it was removed. 

Wrap the cloth over the bulb so that there is a snug fit. One thick- 
ness is all that is necessary. Sew the cloth so that it will not fall off 
the thermometer when it is whirled. Trim off the excess cloth. There 


< Piece of cardboard 
renoved from bottom 


| fastened here, 


Hole for psychrometer 
handle, 
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- 50 
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_j Note that bulb and about 3" of stem 
extend beyond cardboard, 


Fic. 2. The two thermometers with backings attached to one another. 


will be more than enough cloth in the one square inch. About one 
quarter of an inch from the top of the thermometer stem and centered 
puncture a hole in the cardboard by means of the needle. Take a 
paper clip (see figures 3 and 4) and straighten it out except for the 
last loop. Put the paper clip through the hole. Hold the paper clip 
by the straight part and whirl it. The last loop will prevent the 
thermometers from flying off the wire of the paper clip. You now 
have a sling psychrometer. Dip the thermometer bulb covered with 
cloth in water. This is the wet bulb. Read the dry bulb of the other 
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thermometer. Whirl until you get a minimum reading on the wet 
bulb. Record. Now use the table and you can calculate the relative 
humidity and the dew point. 
Tue Use or tue Dew Pornt-RELATIVE Humipity TABLE 

This table as far as I know is unique. It enables one to calculate the 
relative humidity and the dew point at the same time from one table 
which saves quite a bit of time. As we read the thermometer to the 
nearest whole degree for junior high school work we will introduce a 


Paper Clip 
Fic. 3 


> 


Same Paper Clip Now Handle of Sling Psychrometer 
Fic. 4 


slight error. However, the error is of minor importance with the 
method and understanding of the utmost significance. 

The dry bulb reading is 75. The wet bulb, or the thermometer with 
the wick, or piece of cloth sewn around the bulb, when whirled has 
reached a minimum temperature of 60. All degrees are in Fahrenheit. 
In order to calculate the relative humidity and the dew point the 
difference between the dry and wet bulb thermometers are obtained. 
In this case it is 15. Look along the bottom of the table until the 
column with 15 at the top and 15 at the bottom is found. Where this 
column intersects the horizontal row with 70 at the left is a block 
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containing two numbers. The upper number is 42 and the lower one 
is 36. The upper number is the dew point. The lower number is the 
relative humidity. This means that if this air were to be cooled to 42 
degrees the air would be saturated and dew would form. The 36 
means that the relative humidity of the air is 36%, or the air is 
holding only 36% of the water vapor which it could hold at a tempera- 
ture of 70°F. 

Let us take another example, one which is more difficult. The 
temperature of the air is 72°F. The wet bulb temperature is 69°F. ‘The 
difference between the dry bulb and the wet bulb is 12. We go to the 
vertical column with the 12 at the top and the bottom. However, 
there is no horizontal row with a 72 at the left. Instead we find 70 
and 75. Where the vertical 12 intersects the horizontal 70 occurs a 
block with two numbers 49 which is the upper number and therefore 
the dew point, and 48 which is the lower number and therefore the 
relative humidity. Where this same column intersects the horizontal 
75 is a block containing two numbers. The upper or dew point is 55, 
the lower or relative humidity is 51%. Therefore, the relative humid- 
ity lies between 48 and 51%. The dew point is between 49 and 55. 
The next step is interpolation. Since the dry bulb temperature is 
72, it is almost midway between 70 and 75, but closer to 70. There- 
fore the relative humidity will be 49 as it is less than halfway between 
48 and 51. Fifty would be more than halfway so we will not consider 
that figure. To determine the dew point since the dry bulb is 72 which 
is almost midway between 70 and 75, we want a number which is 
almost halfway between 49 and 55. The number which would be 
halfway would be 52, so we will take 51. Our relative humidity is 49% 
and the dew point is 51°F. 

The table can be used very nicely with the United States Weather 
Bureau daily weather map. For example, Chicago has a temperature 
of 45 and a dew point of 41 on the map. We look at the table at the 
left side where the temperatures are listed and then examine each 
block to the right horizontally. Two blocks to the right is a dew point 
of 41. In that block the relative humidity is 86%. Therefore, we can 
calculate the relative humidity from the temperature and the dew 
point given on the map. At Detroit the temperature is 40 and the 
dew point is 29. The problem is to calculate the relative humidity. We 
look at the table at the left side where the temperatures are listed. 
We look horizontally to the right of 40. We cannot find 29, but one 
block has a dew point of 30 and a relative humidity of 68. The block 
to its right has a dew point of 28 and a relative humidity of 60. Since 
the dew point of 29 is exactly midway between 28 and 30, the relative 
humidity should be halfway between 60 and 68 which would mean 
64%. 
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STUDENT ACTIVITIES 
The best time to teach the concept of relative humidity is when 
the study of percentage is introduced in arithmetic. This is most 
common at the seventh grade level. Since the sling psychrometer is so 
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* Dew point. 

t Relative humidity. 

t is temperature; tg is dry-bulb temperature; ty is wet-bulb temperature. All temperatures are Fahrenheit. 

This table can be used for elevations of sea level to 3000 feet ion sea level with no corrections, At an elevation of 
5000 feet above sea level and higher and with a difference of greater than 5 degrees between the dry and wet-bulb readings, 
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easy to make and so inexpensive, most of the pupils will be able to 
make them. Once they have been constructed something which is 
abstract becomes concrete. So may of the junior high-school science 
textbooks miss the boat on the study of relative humidity just briefly 
mentioning what it is and having no pupil activities to accompany 
and make the study more meaningful. Most textbooks do not have a 
table for the determination of relative humidity. Those textbooks 
that do have tables have them for indoor use only. In most cases 
dew point is not tied in with relative humidity. 

If the concept of interpolation is too difficult for the students, then 
you can have them give the dew point as lying between two limits 
such as 50 and 56 and the relative humidity between 72 and 77%, 
rather than have them find one specific value for each. On the other 
hand, the more a student understands about the arithmetical aspects 
of the determination of the relative humidity and dew point from 
the table, then the more practice you can give him on interpolation. 

The determination of relative humidity and dew point when inter- 
polation in the table is required is an excellent introduction to the 
study of proportions. As a matter of fact, additional problems can be 
given on the determination of the wet bulb temperature from the 
temperature and dew point on the weather map. Example, the tem- 
perature at Des Moines is 35°F. Its dew point is 17°F. Find its wet 
bulb temperature. Look at the temperature column at the left of the 
table. To the right of 35 look for the block containing 17 as the top 
number, or dew point. This is the sixth block which is in the column 
with 6 at the top and 6 at the bottom. This means that the difference 
between the dry bulb and the wet bulb temperature is 6. Since the 
dry bulb is 35, then the wet bulb must be 29°F. 

A list of specific activities for the study of dew point and relative 
humidity follows. 

1. Have the students determine the relative humidity and dew 
point of the classroom and keep daily records. 

2. Have the students determine the relative humidity and dew 


the U.S. Weather Bureau Psychrometric tables should be used if the thermometers are accurate to the nearest tenth of a 
degree and read to the nearest tenth of a degree and extremely accurate results are required. 


HOW TO USE THIS TABLE 


Example: Dry-bulb temp. is 50. Wet-bulb is 42. Difference is 8. Where colurmn with 8 at top and 8 at bottom intersecta 
horizontal row with 50 at left will be a block containing two‘numbers. The one on top will be the dew point, the one on the 
bottom the relative humidity 

Dew Point is 32°F. 


32 Relative humidity is 49%. 
5O 49 


Another example: If the temperature is 60 and the dew point is 45, what is the relative humidity? Look along the hori- 
zontal row with 60 at the left until you see the block containing the dew point of 45. The other number in the block (the 


The lower the temperature, the lower the’accuracy with this table. 


one on the bottom) will be the relative humidity, 58° in this case. 
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point outdoors when it is overcast, when it is clear, when it is foggy, 
when it is drizzling, when it is snowing. Below 20°F. the error starts 
to increase and below zero the error in dew point and relative humid- 
ity due to reading to the nearest degree will be quite large (50%), so 
be cautious. 

3. Have each student who has made a sling psychrometer deter- 
mine the relative humidity at home, and if the home has a thermostat, 
have the pupils determine the relative humidity with temperatures 
of 60, 65, 70 and 75°F. and have them present the data to the class, 
along with their conclusions. 

4. On a sunny day the maximum relative humidity will be in the 
morning at daybreak and the minimum relative humidity will be 
about 1 or 2 p.m. local time. Have the students get data to see 
whether or not this is true. There must not be a change of air mass 
which will throw the results off. 

5. During rain or snow the relative humidity does not have to be 
100%. The rain has formed in clouds where the relative humidity is 
100% and falls through air where the relative humidity can be much 
less as there is space between the raindrops. Have your students 
verify this. 

6. Fog and drizzle generally signify conditions where the relative 
humidity is 100% or close to 100%. Have the students verify this. 

7. A study of the Relative Humidity and Dew Point table will be 
extremely profitable. Have the students answer the following ques- 
tions: 

a. What happens to the dew point as the difference between the dry bulb and 

the wet bulb temperatures increases? Decreases? 

b. What happens to the relative humidity as the difference between the dry 

bulb and the wet bulb temperatures increases? Decreases? 

c. With the same dew point what happens to the relative humidity as the 

temperature increases? Decreases? 

%. Calculate the relative humidity in your house. Place a pot of 
water on each radiator. Three hours later calculate the relative 
humidity. Has there been a change? There will be practically no 
change as a considerable amount of water must be evaporated into 
the air. 

9. Fill the bathtub with cold water and see whether or not the 
relative humidity will increase the next morning. 

10. Determine the relative humidity of your bathroom. Take a 
bath and then determine the relative humidity of the air in the bath 
room. What are your conclusions? 

11. Determine the relative humidity of your bathroom. Take a 
shower and then determine the relative humidity of the air in the 
bathroom. When is the relative humidity increased more, with the 
shower or the bath? Why? 
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HETEROGENEOUS IDEAS FOR 
INTERESTING DISCUSSION 


JuLtus SUMNER MILLER 
El Camino College, El Camino College, California 


The principal functions in the classroom are, in my judgment, to 
awaken interest, arouse enthusiasm, teach concepts and guide rea- 
soning. These ambitions demand critical reading and analytic think- 
ing. There is, I fear, too much emphasis on memorization and re- 
gurgitation. It is true that a certain body of knowledge is a necessary 
preamble to the acquisition of more but there is great need constantly 
to provide exciting invitations to further learning. By exciting invita- 
tions | mean exercises removed from the humdrum of the textbook — 
exercises which invite and awaken curiosity and which stir students 
to debate and discussion. Constantly mindful of this I pose queries 
the answers to which are not generally found in textbooks. Here again 
I fear that we are too textbook bound and too classroom bound. With 
these things in mind then, my purpose in this note is to communicate 
some exercises, some trivial, some not so, which my own students 
have found stimulating. Some can be used for brief classroom discus- 
sion, some can be used as laboratory exercises, extensions of simpler 
cases. It is better, in general, to allow the students to harangue and 
debate, even for weeks, than to provide the ‘“‘answers.’’ It is ex- 
tremely comforting to discover that this point of view, the stirring of 
intellectual curiosity, begets itself. Students are led by this device to 
look at Nature more inquiringly, to look at things and see them, to 
listen to things and hear them. 

1. On many occasions, when I come to school in the morning, the 
grass is wet with dew while the cement sidewalk adjacent to it is dry. 
Both were equally exposed to the water vapor in the air. Why is the 
grass wet and the walk dry? 

2. It is noted that trucks with trailer rigs which carry crushed stone 
and gravel and sand have very long drawbars between the forward 
truck and the trailer, much longer than other truck and trailer out- 
fits have (e.g., gasoline tank trucks). Why is the drawbar so long? 
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3. Consider the earth precisely 25,000 miles in circumference at the 
equator. A 6-foot man walks around it. How much farther does his 
head travel than his feet? 

4. Consider three massless, frictionless pulleys at the corners of 
a right triangle in a vertical plane. Pass a smooth, just-fitting closed 
loop of chain or rope around the pulleys. What will happen? Will mo- 
lion ensue? 

5. A vertical-walled tank is filled to a depth h with water. Three 
identical holes are made in the side at distances h/4, h/2, 3h/4 from 
the top. Which issuing stream has the greatest horizontal range? 

6. To find the focal length of a concave mirror, get 6-8 values ot 
p and gq (object and image distance). This gives 12-16 values since 
p and q are interchangeable. Why? Now plot p against g. Join corre- 
sponding values. All the straight lines interesect at f, f. Prove it. 

7. To find the focal length of a convex lens arrange things as 
follows: Set the object at one end of the optical bench, the screen at 
the other. Their separation must be greater than 4/. Show this. Now 
find two positions of the lens for clear images on the screen. Then 
f= (d’—a’*)/4d, where a is the separation of the two lens positions and 
d the separation of object and screen. Prove this is so. 

8. A drop of water lies between two glass plates, which are now 
pressed together. A film of area A, thickness #, results. Find the force 
to separate the plates. 


RESEARCH PROJECTS APPROVED BY OFFICE OF EDUCATION 

Fourteen more educational research contracts totaling a half-million dollars 
have been approved by the Office of Education, Department of Health, Educa- 
tion, and Welfare. 

The projects will be conducted by six colleges and universities, according to 
Lawrence G. Derthick, Commissioner of Education. The Office of Education will 
proved $400,187, with the institutions adding $135,519. 

The contracting colleges and universities are Syracuse University, Syracuse, 
N. Y.; George Peabody College for Teachers, Nashville, Tenn.; Ohio State 
University, Columbus; Southern State College, Magnolia, Ark.; Western Michi- 
gan Kalamazoo; and University of Alaska, College, Alaska. 

Mental retardation will be studied in a group of projects by Syracuse Uni- 
versity, George Peabody College, and Ohio State University. Southern State 
College will conduct research on retention of students in school; Western Michi- 
gan College, education problems of migrant children, and the University of Alas- 
ka, education for Alaskan Indians and Eskimos. 

More research proposals are under negotiation. An additional 42 proposals 
were recommended for approval recently by the Office of Education’s research 
advisory committee. 

A total of 23 contracts, including the 14 announced today, has been signed 
since the cooperative research program was launched a few months ago. The 
Office of Education’s contribution to the $845,706 total cost of these projects 
will be $620,252. One to three years will be required for completion of the various 
research "projects. 


LOGIC OF INDIRECT PROOF: A NOTE 


Myron F. Rosskopr 
Teachers College, Columbia University, New York, N.Y. 
AND 
ROBERT M. EXNER 
Syracuse University, Syracuse, N. Y. 


In order that the discussion may be carried forward in a concise 
fashion some of the symbols of mathematical logic will be introduced. 
Only those symbols needed for our presentation will be developed. 
The presentation is in no way intended to be a model of a high school 
classroom lesson. Our projected audience consists of teachers; the 
problem of translating the concepts into classroom practices is not 
considered in the present paper.! 

Statements will be denoted by capital letters. It is assumed these 
statements deal wholly with logical or mathematical matters, Further- 
more, a statement is either true or false, and not both. You will notice 
that a letter designating a statement is enclosed in quotation marks. 
This practice is followed to make clear that a name of the statement 
in question is being mentioned. 


STATEMENT CONNECTIVES 


New statements are formed from given statements by means of 
statement connectives. Statement connectives are described by the 
words negation, conjunction, disjunction, conditional, equivalence. The 
symbols for these connectives are, respectively, “~”, “&’, “v”, 
and “«»’’. They are read, respectively, as “not’’, “or’’, 
“only if”, and “equivalent’’. The names of the first three are curl or 
tilde, ampersand, and vel. 

Given a statement “P’’, we say that it has either a truth value T 


TaBLe I 
TABLE FoR STATEMENTS ForMED BY Use OF CONNECTIVES 


P Q ~P ~O PRO PVO PO 
I T I T T T 
T F T T I 


1 For suggestions concerning classroom instruction see the following references. Gertrude Hendrix, “De 
veloping a Logical Concept in Elementary Mathematics,” The Mathematics Teacher, vol. XLVIUIL (Dec. 1955), 
pp. 542-47. Nathan Lazar, “The Logic of the Indirect Proof in Geometry Analysis, Criticisms and Recom- 
mendations,” The Mathematics Teacher, vol. XL (May 1947), pp. 225-40. 


279 


280 SCHOOL SCIENCE AND MATHEMATICS 


(true) or F (false), but not both. With this agreement it is possible 
to form new statements by use of the statement connectives and to 
define their truth values. Suppose “P”’ and “Q” are statements; by 
definition each of the columns 3-9 in Table I is headed by a statement 
and Table I gives the truth values of each new statement. Assuming 
that “P” and “QO” are statements and that each of “~P”’, “P & QO”, 
“PvQ”", “PQ”, “PQ” is a statement, verbal interpretations of 
the definitions given in Table I follow. 

Negation: If “P” is true, ‘‘“~P”’ is false and if ‘‘P”’ is false, ““~P”’ 
is true. 

Conjunction: “P & Q” is true when both “P” and “Q” are true, 
and is otherwise false. 

Disjunction: “P vQ” is true if at least one of “P” and “Q” is true 
and is otherwise false. Notice this usage is that of ‘‘or’” in the inclu- 
sive sense. 

Conditional: ““P—Q” is true except when “P”’ is true and ‘“Q”’ is 
false, in which case it is false. 

Equivalence: ““P«+Q” is true if “P” and “Q” have the same truth 
values. Otherwise “P+«+Q”’ is false. “P<+Q” means “(P—-Q) & (OQ 

»P)”. 
VALID STATMENT ForMS 


Several statement forms have already been singled out for men- 
tion, namely, negation, conjuntion, disjunction, conditional, equiva- 
lence, There exist many statement forms that can be formed by use of 
these forms and the connectives. Some are particularly important 
because they are universally valid; that is, their truth tables show a 
truth value T no matter what the truth values of the components 
are, 

Some universally valid statement forms applicable to a study of 
» indirect proof are the following: 


~|R & (~R) | (1) 
~(PQ)[P & | (2) 
(P30) |[(~0)(~P) |. (3) 


Since (1) is universally true, its negation “R & (~R)”’ is false no 
matter what the truth value of ‘“‘R”’ may be. We shall use “R & (~R)” 
as a symbolic representation of a contradiction. 

In dealing with indirect proof, it is often the case that a statement 
in the form “If _ , then ______”’ must be denied. The form 
‘“~( PQ)” is not as easy to use as its equivalent form “P & (~Q)” 
in (2). We shall find it convenient to use (2) in developing the logic 
behind one form of indirect proof. 
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Universally valid statement form (3) indicates that the conditional 
is equivalent to the contrapositive ““(~Q)—(~P)”. Each of the uni- 
versally valid statement forms (1)-(3) can be established by con- 
structing truth tables. Table IIT shows a truth table for (3). Other 
valid statement forms will be established when they are needed. 


TABLE IT 
Trutu TABLE For 


P 0 PHD (AQ) ~P)] 


S444 


INFERENCE SCHEMES 


A conditional ““P—@Q” by itself is a formula whose truth values 
depend in a certain way on the truth values of “P” and “Q”’. All that 
can be said is, given a certain combination of truth values for “P” 
and “Q”’, the truth value of ““P—>(Q” is determined. What is needed 
is some way of deducing or inferring results from statement forms and 
statements. These ways of deducing results are called inference 
schemes. 

A fundamental inference scheme is modus ponens.’ Let us illustrate 
its use in algebra before stating the inference scheme formally. Let 
us accept as proved the statement: 


I¥ m AND ” ARE Opp INTEGERS, THEN m+n Is AN EVEN 
INTEGER 


Suppose in addition we have proved that m and n are odd integers; 
then we can infer immediately that m+n is an even integer. Hence, 
if we have proved a statement in the form of a conditional and if the 
antecedent (the “If _..__”’ part) has been proved, then we can in- 
fer the consequent (the “Then __” part) is proved. Let “P”’ re- 
place ‘“‘m and n are odd integers” and “Q” replace “‘m+n is an even 
integer.”’ Then the inference scheme modus ponens for the fore- 
going deduction can be written in the form, 


P—0( is proved 
P is proved 
is proved. 


We shall use the abbreviated form of modus ponens: 


2 Sometimes this inference scheme is called the law of detachment. 
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PO, P 


c 


(4) 


By using (3) and (4) we can derive a contra positive inference rule. 
For example, from the true statement, 


If two opposite sides of a quadrilateral are equal and parallel, 
then the qudarilateral is a parallelogram, 
we can deduce immediately the true assertion: 
If a quadrilateral is not a parallelogram, then it is not the case 
that two opposite sides of the quadrilateral are equal and paral- 
lel. 
Formally, we write, using (3), and taking as proved “PQ”, 
| 
P— 
(~Q)- (~P) 
The abbreviated form for contrapositive inference is 
P—O 
(~Q)- (~P) 
Of course, we could have begun as before with (3), proved ‘(~() 
—~(~P)”, and written 
(P (~P) | 


(~Q)—(~P) 


or 


(6) 


It is (6) writers have reference to when they say that it is often sim 
pler, in a given situation, to prove the contrapositive rather than to 
prove a given statement. 

A small extension of the contrapositive inference rule will be needed 
in our later analysis. Suppose we know that an assertion ‘“P—(Q”’ is 
true and somehow we have proved ““~Q” is true. Then using (5) 
we can write: 


PO 


ad 
PO 
= 
(~()- (~P) 
= 
P+) 
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and using the foregoing result and modus ponens (4), 
(~QV)—(~P), (~Q) 
or, in abbreviated form, 


(7) 


a very important result. We shall refer to (7) as well as (5) and (6) 
as contrapositive inference schemes. 


ANALYSIS OF INDIRECT PROOF FORMS 


1. Proof by contrapositive form. Many plane geometry textbooks 
seem to consider a proof that starts from a contrapositive as one form 
of indirect proof. Following this practice, we include as the first form 
of indirect proof a “‘proof by contrapositive.’’ However, we prefer 
to think of a proof that starts from a contrapositive as just another 
way of making a direct proof. The usual method of direct proof of a 
theorem in mathematics and a proof that starts from a contrapositive 
have the same pattern. 

Inference scheme (6) is exactly the one needed for a proof that 
starts from the contrapositive of a given theorem. The meaning of 
the inference scheme is this: If we can prove “(~Q)—(~P)” is a 
true statement, then we can immediately infer “PQ” is a true 
statement. Nothing more is required. Let us illustrate with an exam- 
ple. Consider the statement: 


An angle inscribed in a circle is a right angle if and only if the 
chord joining the points of intersection of its sides with the circle 
is a diameter. 


= 
3B 
\ 
\ 
| 
\ c 
ric. 1 
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In terms of the notation in Fig. 1, there are the following two state- 


ments to prove: 


If Z ABC is inscribed in circle O and Z ABC is a right angle, 
then AC isa diameter. (8) 


If Z ABC is inscribed in circle O and AC is a diameter, then 
ZABC is a right angle. 


Let us agree to dispense with a proof of the second statement, since 
the proof uses a standard, simple method. 

It is the proof of (8) we wish to consider as an example of proof 
using the contrapositive. Hence, we find it more convenient to 
prove: 


If Z ABC is inscribed in a circle and AC is not a diameter, 
then Z ABC is not a right angle. (9) 


The proof of (9) proceeds as follows. Angle A BC is inscribed in circle 
O and AC is not a diameter [given]. Then are AC does not have a 
measure of 180° [definition of a diameter |. Inscribed Z ABC is meas- 
ured by one-half of arc AC [theorem]. Therefore, inscribed Z ABC 
does not have one-half of a measure of 180°; in other words Z ABC 
490". Statement (9) follows by the deduction principle.’ Since (9) 
is proved, (8) follows from (6). 

2. Proof by contradiction form. In an indirect proof of a statement 
“4”, it is often shown that ‘““~A”’ leads to a contradiction. From the 
discussion of (1), we found that “R & (~R)” is universally false, and 
hence, can serve as a symbol for a contradiction. Usually, “R” is a 
symbol for either a hypothesis or an axiom or a previously proved 
theorem, The indirect proof form in which ‘“~A” is assumed usually 
leads to the establishment of ‘““~R’’. Hence, having both “R” and 
we can write “R & (~R)”’. 

The “proof by contradiction” form of indirect proof is closely re- 
lated to the contrapositive inference rule (7). The argument estab- 
lishes: 


(~A)—>|R & (~R)], 
and since “R & (~R)”’ is universally false, “~[R & (~R) |” is uni- 
versally true. Hence, contrapositive inference rule (7) can be used: 
&(~R)], [R&(~R)|] 
A 
so that “A” is proved. To summarize, in an indirect proof by the 


+ Myron F. Rosskopf and Robert M. Exner, “Some Concepts of Logic and Their Application in Elementary 
Mathematics,” The Mathematics Teacher, vol. XLVIII (May 1955), p. 292, 
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contradiction form, we start out by assuming ““~A’’. We show that 
this assumption leads to a contradiction—that is, to a statement 
of the form “R & (~R)” or a statement ‘““~R”’ where “R” is known 
to be true—and conclude, therefore, that “A” is proved true. 

In carrying out an indirect proof by contradiction, we must be 
careful to start the argument with the negation of the statement to 
be proved, or with some statement equivalent to this negation. For 
most cases in mathematics, “A”’ is a conditional of the form “P—Q”’. 
Hence, the argument must establish 


~(PQ)—|[R & (~R) |. 


In practice it is usually more convenient to use the valid statement 
form (2) and modus ponens to infer “P & (~Q)”: 
~(PQ)[P & (~Q) ], ~(P0) 
P&(~0Q) 
To complete the argument, “P & (~Q)” leads to some contradic- 
tion “R &(~R)”. The inference represented symbolically by (10) 
is usually tacit so that the argument appears to start simply from 
“P &(~Q)”, an equivalent form for the negation of the given con- 
ditional “P—Q”’. 
If we like, the argument can start from “P”’ and ‘“~Q”’, since each 
can be inferred from “P & (~Q)”’. To show this, two valid statement 
forms are needed, 


[P & (~9) [P & 


(10) 


Truth tables can be constructed to establish these. Then modus 
ponens used with “P & (~Q)” yields “P” in one case and “~Q” in 
the other. 

For our example we shall assume that proper axioms have been 
agreed upon; that the theorem, “If two straight lines are intersected 
by a third straight line and a pair of alternate interior angles are 
equal, then the straight lines are parallel,” has been proved; and that 
the axiom on parallel lines is Playfair’s, ‘Through a given external 
point one and only one straight line exists parallel to a given straight 
line.” Then the assertion we wish to prove is, 


If a, b, and ¢ are distinct straight lines in the plane, a|/b, and c 
intersects a and b to form alternate interior angles x and y, then 
Zx=Zy. 
We can proceed as follows: 
Hypothesis: a, b, ¢ distinct straight lines in the plane, a||b, ¢ 
intersects a and b forming alternate interior angles 
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x and y (Fig. 2). 
Conclusion: Zx= Ly 


—~ 


b 


Fic. 2 


If “P” is a translation of the hypothesis and “‘Q” a translation of the 
conclusion, then the assertion is of the form ““P—Q”’. For the indirect 
proof form by contradiction we assume “P & (~Q)”’; that is, 


a, b, c are distinct straight lines in the plane; a/!b, c intersects a 
and 6 forming alternate interior angles x and y; and Zx# Zy. 


The proof can be arranged as follows. 


Statement Analysis 


1. a, b, ¢ distinct straight lines in the plane; aj/b,c 1. Hypothesis 
intersects a and b, forming alternate interior an- 
gles x, v; ZxxZy. 

2. There exists an angle g such that Zz2=Zy; the 2. Instance of an axiom 
vertex of Z zis at the intersection of straight lines 
b, c; one side of Zz is c; and the other side is 
straight line d. Zz and Z y are on opposite sides 


of ¢. 

3. Ifa, d, ¢ are distinct straight lines, c intersects a 3. Instance of a theorem; 
and d forming alternate interior angles z and y, modus ponents (2, 3) 
and Zs=Zy, then alld. 

alld 

4. Through a given external point (intersection of b 4. Instance of an axiom; 
and c) one and only one straight line 6 exists par- contrapositive — infer- 
allel to a given straight line a. ence (1, 3, 4) 

~ (bl\a) 


S. Hence, 


Indirect proof by con 
tradiction,. 
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3. Proof by cases form. At this point many textbooks would present 
a discussion of an indirect proof by elimination. Such a book would 
describe a pattern of analysis, and this pattern would be illustrated 
with examples. After having examined many textbooks, we concluded 
there were difficulties involved in an indirect proof by elimination 
that were not made clear by the authors whose products we studied. 
It is true that a correct logical analysis of indirect proof by elimina- 
tion can be devised, but the logical forms required are cumbersome. 
It seems to us that a proof by cases form is simpler from the point of 
view of logic, and that it is a type of proof that is important in mathe- 
matics. Consequently, we recommend its use rather than the analysis 
that begins with a listing of the possibilities and proceeds to eliminate 
all but one of them. 

Another valid statement form is needed in order to develop the 
logic involved in an indirect proof by cases. In order not to interrupt 
the development, we shall first establish the following valid statement 
form: 


T)P |eo[(S—P) & (TP) |. (11)) 


Taste III 
TABLE For [(SV & (T-P)] 


S T P S+P (S-+P)&(T->P) (SVT) (SVT)>P (iI) 
F T F F T T 
I F T T T I T T 


lor the indirect proof by cases, we appeal again to one of the con- 
trapositive inference rules, (6). When the form of indirect proof under 
consideration is used, we usually are given an assertion of the form 


PQ 


to prove, where “Q” is one of several cases or possibilities. Let us 
consider the equivalent contrapositive form, 


(~Q)—(~P). 
Now, in a situation where the analysis applies, 
(~O)(SVT), (12) 


and we know that the equivalence is true because of an axiom or a 
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previously proved theorem or because we can establish it by valid 
means. (Of course, we could extend the analysis to include any finite 
number of cases but, for applications in elementary mathematics, 
two suffice.) Kither by a direct proof or by an indirect proof form, we 
establish 

S—(~P), 
and 

from which we can deduce, 

[S—(~P) | & (13) 


hence, using (11), with 


| [S(~P) | & [T-(~P) JJol(S v T)>(~P) |; (14) 


‘~P” replacing ‘“P”’, we have 


from (13) and (14) by modus ponens we infer 
(Sv T)(~P). (15 
So, using (12) and (15), we have 
(~Q)(SvT), (Sv T)—(~P) 


(16) 


and finally, by use of (6) we infer “PQ”, 
The only gap in our analysis is the establishment of an inference 
scheme used in (16). It is of the form 
P—+R, RO 
P30 


(17) 


But (17) can be deduced by establishing “[(P—R) & (RQ) |o(P 
by truth tables and using ‘‘(P—R) & (R-Q)” as a hypothesis 
in modus ponens. 
For an example of an indirect proof by cases, consider the state- 
ment: 


In AABC, if ZA>ZB, then BC>AC. (18) 


The generalization of (18) is: For all triangles, if two angles are un- 
equal, then the sides opposite these angles are unequal in the same 
order. Let us assume that the following statements have been already 
proved: In an isosceles triangle, the angles opposite the equal sides 
are equal; in a triangle, if two sides are unequal, then the angles 
opposite these sides are unequal in the same order. 

In carrying out the proof, we shall set up a notation parallel to that 
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used in the development of the logic. The letters and logical symbols 
are understood to be translations into the logic of the statement (18). 


Q: 

PQ: 
(~Q)>(~P): 


(~Q)A(SvT): 


S—(~P): 


(SvT)—>(~P): 


ZA> ZBin AABC. 

BC>AC in AABC. 

If ZA>ZBin AABC, then BC>AC in AABC. 
If ~(BC>AC) in AABC, then ~(ZA> ZB) in 
SABC (the statement we shall establish). 
~(BC>AC) is equivalent to BC=AC or BC 
<AC, and this statement is known to be true on 
the basis of an axiom on inequalities. 

If BC=AC in AABC, then ~(ZA>ZB) in 
SABC, For, under the hypothesis of the state 
ment AABC is an isosceles triangle, and in an 
isosceles triangle the angles opposite the equal 
sides are equal. Certainly, then, these angles are 
not unequal. 

If BC <AC in AABC, then ~(ZA> ZB) in 
SABC. Here we make use of the theorem we 
assumed already proved: If two sides of a triangle 
are unequal, then the angles opposite these sides 
are unequal in the same order. That is, ZA < ZB. 
Certainly, if ZA <ZB, then it is true that 
~(ZA > ZB). 

If BC=AC or BC <AC in AABC, then ~(Z2A 
> ZB) in AABC.This statement is a consequence 
of the preceding two statements. Hence, by (15), 
the statement “(~Q)—(~P)”’ is established. Us- 
ing the contrapositive inference rule (6) we have 
our given statement, ‘““?—+Q”’, proved. 


SUMMARY 


The forms of indirect proof considered in this paper—indirect proof 
by contradiction and by cases—are related, as the foregoing analysis 
shows. In each form the contrapositive plays a fundamental role. 
Hence, the authors feel that the contrapositive should take on more 
importance in high school geometry. 

A warning mentioned before should be repeated. The analysis in 
the present paper is intended for teachers. The problem of adapting 
the work to classrooms is another task entirely. Some teachers may 
wish to introduce a few symbols from logic; others will wish to work 
entirely with verbal statements. Either method is all right and can 


be correct. 


As every teacher who has taught a class in plane geometry knows, 
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the format to recommend to students for writing out indirect proofs 
is a worry. It may well be that an individual teacher will want to 
abandon the “Statement-Reason” format for a proof at this point and 
suggest to his students that the more flexible paragraph proof be used. 
However, check points must be set up to see that students understand 
indirect proof and are not merely using a process mechanically. 

The authors hope that classroom teachers will upon occasion take 
time to report upon their classroom experiences with some of these 
ideas or suggestions. Let us all share in the teaching experience of 
pioneering mathematics teachers. What succeeds? What fails? Which 
ways of presentation are appreciated by students? These are a sample 
of questions that can be answered only through experience. We are 
sure that editors of periodicals would welcome papers on these prob- 
lems. 


MICHIGAN COUNCIL OF TEACHERS OF MATHEMATICS 


The Eighth Annual Conference of the Michigan Council of Teachers of Mathe- 
matics will be held at the M.E.A. Camp, St. Mary’s Lake, Battle Creek, on 
May 3, 4, and 5, 1957. Registration will start at noon on Friday, May 3, and the 
Conference will close with dinner Sunday noon, May 5. The theme of the Con- 
ference will be “The Evolving Curriculum in Mathematics.” 

There will be four general sessions and numerous smaller discussion groups. 
These have been planned with the interests of all teachers in mind. There will be 
discussion groups for elementary school teachers as well as for junior high school 
and senior high school teachers. 

The Camp is pleasantly located on St. Mary’s Lake, four miles north of Battle 
Creek. Recreational facilities are provided, meals are served in the main dining 
hall, and dormitory type sleeping accommodations are available for about 150 
persons. Hotel accommodations are available in nearby Battle Creek for those 
who prefer them. The charge for the conference (including all accommodations) 
is modest, and members of the Michigan Education Association are entitled to a 
substantial discount. In order to be assured of sleeping accommodations at the 
camp, reservations should be made in advance. Inquiries and requests for reser- 
vations may be addressed to Miss Margaret Lingo, Pierce Junior High School 
Grosse Pointe, Michigan. 


WANT TO LIGHT HIGHWAYS TO SAVE LIVES AND MONEY 


Nighttime is killer time on the American highway, a Conference on Night 
Traffic Safety learned here today. 

More than one-half the number of persons killed in highway accidents last year 
were victims of darkness driving. This was despite the fact that two-thirds of the 
driving done in the United States in 1956 was during daylight, Newman E. 
Argraves, Commissioner, Connecticut State Highway Department, said. 

Commissioner Argraves reported that in an effort to cut the nighttime death 
toll, Connecticut has decided to light a continuous 53-mile stretch of the Con- 
necticut Turnpike, 

The Conference, sponsored by the Street and Highway Safety Lighting Bureau, 
also Jearned that adequate lighting of highways would save 10,000 lives, prevent 
injury to 270,000 persons and cut the accident economic loss by $1,000,000,000 
each year. 


LET THEM MEASURE 
HERBERT J. SCHIFF 
South Shore High School, 6727 S. Constance, Chicago 17, Ill. 


Measurement is taught in almost every grade of the elementary 
school as well as in general mathematics courses of secondary schools. 
These teaching units of measuring and measurement have a great 
deal in common. They usually do not allow the child to meaningfully 
practice the art of measurement. There are all sorts of lengths con- 
sidered, both English and Metric. The rods are converted to yards and 
the yards to inches with an air of pained resignation. But just watch 
the eyes light up when you measure the diameter of a piston and dis- 
cuss horsepower. Equally fascinating is the tremendous wheel to 
wheel or overall lengths of the new “long-low” cars. This is popular 
evidence of contemporary measurement. 

There are many modern examples of measurement involving the 
personal daily lives of boys and girls. There is motivation aplenty, 
for example, to measure for clothing, glove and shoe sizes. The 
amazed faces of the students change into eager smiles when this 
measurement project is proposed. When the teacher sees the results 
with the possibility of extensions and applications to allied fields, 
it will be his turn to be amazed. The following are various exercises 
that may be used for this unit. 

1. The boys may check their sleeve sizes by measuring with a 
cloth tape from the spine over to and down the arm to the 
wrist. The teacher may solemnly request the recording of the 
information so as not to contribute to the superiority complex 
of women who are usually the keepers of male clothing sizes. 

2. Neck sizes may be measured for boys shirts by draping a cloth 
tape about the base of the neck and reading the size in inches. 
This maneuver precisely executed, will prevent embarrassment 
when purchasing that occasional dress shirt, it can be explained. 

3. Boys and girls may derive their glove sizes by measuring 
around the palm at the base of the thumb. Girls will especially 
appreciate this information around Christmas. 

4. Boys may check their suit-coat size by finding the number of 

inches around the chest. A thirty-six inch measurement means 

a 36 size suit coat or jacket. 
. Shoe sizes may be checked by borrowing a shoe-store fitting- 
stick. The students may work in pairs and exchange information. 
6. Heights of class members may be measured by a committee of 
boys and girls or by pairing off in a room corner with a scale 


291 


292 SCHOOL SCIENCE AND MATHEMATICS 


on the blackboard. Health classes may study height and weight 
standards with further information. 

For evidence of historical ideas in our present day measurement, 
the teacher, through a class discussion, may elicit or contribute some 
of the following examples: 

1. The ancient measure of yard-goods by folding material so that 
each fold measures from the tip of the nose to the end of the 
finger (yard). 

2. The approximate value of pi obtained by measuring the cir- 
cumference of various size circles and dividing by the diameter. 
A pertinent biblical reference to pi may be read at this point.' 

3. The cubit’s importance may be demonstrated from familiar 
biblical passages or from the history of the pyramid architec- 
ture. 

4. The fathom, a romantic name, conjures visions of pirates, men- 
of-war and treasure. The measure equal to the length of the 
outstretched arm can be demonstrated by 2 of the grossest 
male specimen of the class. They will enjoy “spreading their 
wings.” 

Almost any arithmetic or general mathematics class will like meas- 
uring for the above-mentioned projects. The practice and application 
of measuring will supply needed handling of footrules, yardsticks, 
and tapes. The motivation is great, since each student is involved 
personally. A final record of sizes may be kept by each student to be 
brought home. 

Possible embarrassment in measuring physical dimensions may 
be overcome by pairing off boys and girls separately. There will be a 
need for moving about and physical activity which is controlled by 
the necessity for tangible results. The amazed and pleased expressions 
of the student will more than repay the teacher for any extra effort. 

Even with slower groups the purposeful measurement has an 
apparent and useful end. Simple social cooperation in the work 
of measuring has its good effect. Academically, we have long en- 
couraged individual competition while professing specialization as 
our aim. Here is an excellent opportunity for cooperative enter- 
prise. The possibilities are great; the only limitation is the imagination 
of the instructor. 


' I Kings, 7:23. “And he made a molten sea, ten cubits from the one brim to the other: it was round all about, 
and his height was five cubits: and a line of thirty cubits did compass it round about.” 


Helmet Hats for young sports enthusiasts of the grade school set are formed 
from light, tough sheeting of a butyrate plastic. Protectors for skating, scootering 
and bicycling, one helmet has a foam headband and cushion and adjustable chin 
strap. Others have an elastic headband. 


{| 


PROPAGATING PLANTS IN THE CLASSROOM* 


Hans NELSON 
Oak Park Park District, Oak Park, Ill. 


Propagating plants in the classroom can be anything in plant 
material that will grow under adverse conditions of a classroom such 
as lack of proper humidity and sunlight. 

Many times it depends on the teacher and the support he gets 
from his immediate superior; also the location of the room. 

We also have to bear in mind the students should have a room 
about 45% humidity and most of the plants like 60--80° Fahr., so the 
plants will have to be selected by the teacher because he knows the 
condition of the classroom and what will arouse the interest among 
the students. 

Now to start the propagation it may be done by seed, cuttings, 
(soft and hardwood) top and between wood, root cuttings, division 
and grafting, also budding and layering. 

In a classroom I believe we will have to use seeds and cuttings for 
propagation and production of plants. 

It is interesting to check germination of seeds. This can be done 
easily by placing 50 to 100 seeds on a blotting paper and place a 
second blotting paper on top of seeds, put it on a saucer, keep it 
moist all the time and in so many days you may check how much 
germination you will have and determine how good the seeds are. 

Soil for seed should be of a light texture; we use 7 leafmold and 4 
sand. This mixture will not pack hard or get soggy and lessen the 
danger of dampening off. Fertilizer is not needed in the seed flat. 

Keep flats covered with paper till the germination has taken place 
then give full light, plenty air but avoid draft. Watering should be 
done in the morning, water to be about the same temperature as the 
room where the seedlings are kept. 

Always have a label in seed flat with proper name and date of seed- 
ing. This will help students keep a record of the procedure. Avoid 
watering on a cloudy day, it may cause dampening off the following 
night. Instead of soil you may use Vermiculite but the top layer of 
same must be screened through window screen to make a good seed 
bed. 

A good rule of thumb is to cover the seed to a depth of four times 
its diameter. 

Now to cuttings, they should be selected from clean, healthy, 
vigorous plants. A cutting should have two to four joints depending 
on material at hand. Top cuttings are preferred in soft wood cuttings. 


* Presented to the Elementary Science Section of the Central Association ef Science and Mathematics 
Teachers at Chicago, November 23, 1956. 


293 


| 
| 


294 SCHOOL SCIENCE AND MATHEMATICS 


They should be healed directly below a joint. Keep them sprinkled 
or covered with a damp cloth between cutting and planting to help 
from wilting; a wilted cutting will not root. 

If leaves on cutting are large it is advisable to cut them in half. 
This will keep them erect and they will root quicker. Cuttings can 
also be made from leaves of many plants such as Begonias, African 
Violets, Sansevieria and others. 

Sand is the best rooting medium. We use torpedo sand, screen 
through a }” hardwarecloth, and the sand should be washed to remove 
any undesirable substance. 

To prepare for rooting cuttings in the classroom, I would suggest 
using a bulb pot. It should be clean and also a used one. New pots 
will burn roots and take too much moisture out of the sand. Place 
broken pieces of pots in bottom of pot for drainage, then fill with sand 
and firm it good, then soak it with water; now it is ready for planting, 
with tableknife make a cut through the hard packed sand, then insert 
cuttings to a }” depth, then press firmly around them. 

When pot is full of cuttings and sand well packed, water thoroughly 
to make sure there are no air pockets in sand. 

Place pot so cuttings will get light but no draft, shade cuttings 
when sun is on them to prevent wilting. 

To keep humidity around cuttings pot may be placed over a pan 
filled with water. The cuttings should be syringed to prevent wilting. 
Cuttings may also be rooted in water but it will not produce as strong 
roots as the ones rooted in sand. 

Take a glass bowl, fill 3 full of water, on top put a 4” hardwarecloth, 
then insert cuttings in this cloth so they reach down }” in water. 

If cuttings are too deep in water black stem will develop and they 
will not root. 

When roots are 3” long cuttings should be potted in 24” pots, pot- 
ting mixture should consist of 1 part loam, 2 parts leafmold, 1 part 
sand. 

By using a small pot for the first potting we lessen the danger of 
over watering, we quicken the building up of a good root system. 
When roots are spun around the inside of pot the plant should be 
shifted to a larger pot, 3} to 4”. Potting mixture: 1 part field soil, 1 
part leaf mold, 1 part loam or humus, 1 part sand, 1.5” pot of bone- 
meal to each bushel of soil. 

Please remember there are only two things we do alike in prop- 
agating plants. We put the seed in the soil and the root down in 
planting them. The way you have the best luck with it, is the way you 
should do it regardless of the advice from others. 

And why I am here today is my belief in your work in giving stu- 
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dents a better understanding and appreciation of plant life in our 
public parks, to enjoy and not destroy them. Remember even an 
athletic field must have a good grass growing up to keep dust down 
and also prevent bruising of arms and legs. 


SUGGESTED REWORDING OF PROPOSED CHANGES IN ARTICLE 
If OF THE CONSTITUTION OF CASMT 


Following the instructions of the 1955 convention the Constitution Revisions 
Committee, under the chairmanship of Mr. Wren, presented to the Board of 
Directors of CASMT during its 1956 Convention a rewording of proposed changes 
in Article ILI, Sections I, II, and III c, f, g. The “‘rewording”’ was approved by 
the Board as submitted with the recommendations that arrangements be made to 
publish the approved rewording in two successive issues of the Journal during 
1957 in order that the proposed change may be acted upon at a general meeting 
of the 1957 convention. 

The suggested rewording is given below together with the portion of the con- 
stitution and by-laws affected by the change. The change clarifies the use of the 
term “Secretary and Historian” as indicating a single office and makes it possible 


to use the term ‘‘Asistant Secretary” without danger of confusion as to duties. 


The proposed changes are italicized. 


PROPOSED ARTICLE III, SECTION I, OFFICERS: 


The officers of this Association shall be a 
President, a Vice-President, a Secretary 
and Historian, a Treasurer and Business 
Manager, an Editor of the Journal. One 
or more Assistant Secretaries, Assistant 
Editors, and Assistant Treasurers may be 
appointed by the Board of Directors. 


PROPOSED ARTICLE III 
ELECTION, TENURE OF OFFICE, 
COMPENSATION: 

The President and Vice-President shall 
be elected by the members of the Associ- 
ation at the annual meeting and shall 
serve for a term of one year or until their 
successors are elected. The Treasurer and 
Business Manager, Editor of the Journal, 
Secretary and Historian shall be appointed 
for a term of three years by the Board of 
Directors at a meeting to be held following 
the annual meeting of the Association, or 
al the Spring meeting of the Board of Di- 
rectors. The Secretary and Historian shall 
take office immediately following appoint- 
ment. The Treasurer and Business Mana- 
ger, and Editor of the Journal shall take 
office at the beginning of the fiscal year fol- 
lowing their appointment. They may be 
reappointed. The compensation of the 
officers, if any, shall be fixed by the 
Board of Directors. 


The officers of this Association shall 
be a President, a Vice-President, a 
Secretary, a Treasurer and Business 
Manager, an Editor of the Journal 
and an Historian. One or more As- 
sistant Secretaries and Treasurers 
may be appointed by the President. 


SECTION IT, 


The Treasurer and Business Mana 
ger, Editor of the Journal, Historian, 
and Secretary shall be appointed by 
the Board of Directors at a meeting to 
be held following the annual meeting 
of the Association, and shall serve for 
a term of three years. Their terms 
may be renewable. 
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The above changes would call for the combining into one item the two items 
(c) and (f) of Article III, Section IV. Item (g) of this section would then become 
item (f) and there would be no item (g). 


PROPOSED CHANGES IN ARTICLE 

Ill, SECTION IV, (C) SECRETARY 

AND HISTORIAN: 

The Secretary and Historian shall keepall (C) SECRETARY: The Secretary 

records and minutes of all meetings; shall — shall keep all records, minutes of all 

prepare and submit a complete report of | meetings, and shall prepare and sub 

the Annual meeting lo the Editors of the mit a complete report of the annual 

Journal by December 31st following the meeting to the Editor of the Journal 

meeting; and shall be charged with the re- by December 31st following the 

sponsibility of collecting and preserving meeting. 

the historical documents of the Associa- 

tion. (F) HISTORIAN: The Historian 
shall be charged with the responsibil- 
ity of collecting and preserving his- 
torical documents of the Association 


HOW WOULD YOU ANSWER THIS? 
AGNES NIBARGER AND C. B. READ 
University of Wichita 


On page 39 of the January, 1957 ScuooL SciENCE AND MATHEMATICS appears 
the following “‘exercise’’: 
1.5 f Because the symbol w always has a value of 3} it is called a (1) radius (2) 
circle (3) variable (4) circumference (5) constant 
The introductory phrase is false, hence it is dubious if any response is correct 
This is an example of a type of carelessnes which may cause the student 
trouble in later work. A simple rephrasing could avoid the trouble: 
Because the symbol # always has a fixed value (approximately 34) is it 
calleda... 


MAN’S INGENUITY A BOTTOMLESS RESOURCE 


Man’s muscles are 30 times more effective today than they were less than a 
century ago through technological progress created by engineers, said General 
Motors Executive Vice President Louis C. Goad. 

Mr. Goad was featured speaker at the production luncheon of the annual 
meeting of the Society of Automotive Engineers. 

Engineers in manufacturing are engaged in making the best possible use of the 
materials and energy which are available, Mr. Goad said, and “helping to make 
men more effective with muscles that won’t get any stronger is one of the most 
important objectives of the engineer in manufacturing.” 

The GM executive described man’s ingenuity as “the one bottomless natural 
resource under the sun,” a resource that has created better and better machines. 

Since the days of Abraham Lincoln engineers have constantly extended the 
value of muscle power by creating new machines and methods so that today it is 
30 times greater than it was in the 1860’s. 

“We have proved as a nation that we can progress through technology,” he 
told his audience of engineers, ‘and that technology can benefit every segment of 
living, even to letting us feel comfortable in the lesiure which we dare to take. | 
know of no group which has done more to make this American dream real than 
automotive engineers and the capital-enterprise-labor team of which they are a 
part.” 


THE ELEMENTARY SCHOOL SCIENCE LIBRARY 
FOR 1955-1956 


PauL E. KAMBLY AND ELEANOR E. AHLERS 
School of Education, University of Oregon, Eugene, Oregon 


This is the thirteenth yearly list of reference books for elementary 
school science compiled and published in Scoot SciENCE AND 
Martuematics. The purpose, like that of preceding lists, is to suggest 
to elementary school teachers books that are supplementary to basic 
text series either for their values as sources of information or for 
recreational reading. Certain books included primarily because of 
assumed value as recreational reading are below desired standards 
of good sources of science information. The sub-division topics are 
of no significance except as an aid in grouping the references. 

Exact grade placement is difficult because of variations in pupil 
reading ability as well as in different uses made of the books. The 
lowest grade levels for pupil use are indicated. The recommendations 
and the brief annotations are based on an examination of each book. 


Books FOR ELEMENTARY SCHOOL SCIENCE! 
Ancient Animals 


Grade Price 
The Story of the Ice Age. By Rose Wyler and Gerald Ames. 81 pp. 
’56. Harper. 5 $2.50 
Plant and animal life which existed during the time ice sheets 
covered the Antarctic Continent, Greenland, and half of 
Europe and North America are described and illustrated. 


Animals 
(See also list of books on birds and insects) 


Animal Families. By Ann Weil. 32 pp.’56. Children’s Press..... 1 2.10 
Full-page color pictures of chickens, horses, cows, sheep, dogs. 
goats, donkeys, pigs, geese, ducks, turkeys and rabbits, with 
brief descriptive text. May also be used with pre-school chil- 
dren. Reinforced binding. 
Our Tiniest Animals. By Morton S. Malter. 32 pp. ’55. Whit- 


musk turtles, and fairy hummingbirds—none of which is over 
five inches long—are described in simple narrative style. The 
illustrations are drawn to true size both in color and black 
and white. 
The True Book of Animals of the Sea and Shore. By \\la Poden- 
dorf. 47 pp. ’56. Children’s Press 2 2.00 
Includes animals with fur, fins, many legs, shells, sharp spines, 
and soft bodies. Large colorful pictures supplement the text. 
The True Book of Tropical Fishes. By Ray Broekel, 48 pp. 56. 
Children’s Press. ... 2 2.00 
Easy reading about the kinds and needs of fresh-water tropical 


Publishers and their addresses are listed at the end of this section 
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fishes. Numerous illustrations, some in color, supplement the 
text 
After the Sun Goes Down: The Story of Animals at Night. By 
Glenn O. Blough. 48 pp. ’56. Whittlesey 
Describes the night activities of whippoorwills, screech owls, 
flying squirrels, opossums, bats, tree crickets, katydids, moths, 
fireflies, frogs and beavers. Colorful drawings by Jeanne 
Bendick. 
Frogs and Polliwogs. By Dorothy Childs Hogner. 68 pp. '56 
Crowell 
Many interesting facts and drawings about different kinds of 
frogs, their structure and their ways of living. The book ends 
with a section on aquaria and vivaria for polliwogs and frogs 
Here Come the Lions. By Alice E. Goudey. 94 pp. 56. Scribner 
Ihe characteristics and ways of living of African lions and 
American pumas are interestingly and simply told. Other types 
of animals which influence the lives of lions and pumas are in 
cluded 
Here Come the Whales. By Alice E. Goudey, 94 pp. ’56. Scribner 
Blue whales, sperm whales and man’s whaling activities are de 
scribed in this very interesting book, Other types of whales 
and their activities are included with less detail. Narrative 
style and attractive pictures make it useful also with younger 
children. 
Major, the Story of a Black Bear. By Robert M. McClung. 64 pp. 
\ very interesting story describing the growth and experiences 
.of a bear from a cub to maturity. Well illustrated by the 
author. 
Slim Green. By L. D. Harris and N. D. Harris. 54 pp. ’55. Dut 


thirty-eight different animals are mentioned in the book. A 
short test “for Slim readers young and older” is printed on the 
back of the dust jacket. 

Spiders. By Dorothy Childs Hogner. 56 pp. 55. Crowell . 

Kinds of spiders, the different types of webs they spin, their 
ways of living and their body structure; simply written and 
illustrated. 

The Cat Family. By Dorothy Childs Hogner. 68 pp. '56. Oxford 
The four sections in this simply written book are devoted to 
cats and men, wild cats, cats in history and myth, and cats in 
the animal kingdom, Well illustrated by Nils Hogner. 

Wagging Tails —An Album of Dogs. By Marguerite Henry. 64 pp 
The full page color illustrations by Wesley Dennis will be 
enjoyed by any child or adult. Twenty-six different breeds 
of dogs are described. Excellent evidence of what can be 
accomplished by selective breeding. 

Your Pony’s Trek Around the World. By Paul Brown. 32 pp. '56 


the world. Primarily a picture book for children interested in 
horses 

A Deer in the Family. By John Hartmann. 58 pp. ’55 Dutton 
A true story, translated and adapted from the Danish, about a 
family that adopted a fawn. Excellent photographs show the 
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Grade Price 
fawn as she matures and brings her fawn twins home to the 
family. May be used as an incentive by teachers to remind 
children not to molest fawns nor to keep a deer in captivity 
without permission from the State Game Commission. 

All About Snakes. By Bessie M. Hecht. 143 pp. 56. Random... 4 1.95 
The structure, habits and reproduction of snakes—both 
harmless and dangerous—are described. The author includes 
many interesting accounts of her own experiences with snakes. 

Animals of the World. By Edward Osmond. 31 pp. ’56. Oxford... 4 
Habits and characteristics of elephants, camels, polar bears 
and chimpanzees are described in detail. Good drawings are 
somewhat marred by the poor quality of the paper. 

Fishes—A Guide to Fresh- and Salt-Water Species. By Herbert S. 

Zim and Hurst H. Shoemaker. 160 pp. ’56. Simon......... . 4 1.95 
Another of the Golden Nature Guide pocketbook series. Pic- 
tures of 278 fish found in North American waters. Also in- 
cludes some information about the structure, evolution and 
conservation of fishes. 

Enjoying Pets. By Jack Bentley Aistrop. 240 pp. ’55. Vanguard. . 
The care and rearing of almost every kind of pet that might be 
found in a home or school. An excellent reference for both 
children and adults who are interested in proper care of pets. 

Horses Across the Ages. By Jeanne Mellin. 92 pp. ’54. Dutton... 
From the Assyrian battle horses of 2000 B.C., through the 
exploits of the Greeks, Romans, Huns, Knights, and finally 
the story of horses in the New World. A beautifully illustrated 
book that is also a useful social studies reference. 


wm 


= 
= 


Astronomy 


The Stars: Steppinestones into Space. By Irving Adler. 128 pp. ’56. 
A summary of the main conclusions about stars, with explana- 
tions of the evidence that led to these conclusions; attractively 
illustrated by Ruth Adler. 

Clouds, Rings and Crocodiles. By H. Percy Wilkins. 148 pp. ’55. 
A mixture of science fiction and facts about planets. The story 
starts with the building of a rocket which when completed 
visits the moon, Mars, Jupiter, Saturn, Uranus, Neptune and 


Pluto. 
Birds 
Winter Tree Birds. By Lucy Ozone and John Hawkinson. 32 pp. 


The chickadee, tufted titmouse, white -breasted nuthatch and 
brown creeper are described and pictured in color. A good ele 
mentary reference for an area where these birds are winter 
residents. 
Spinning Wings. By Lucy Gallup. 95 pp. ’56. Morrow. . . 3 2.50 
The story of one summer in the lives of a family of terns who 
encounter two friendly and two hostile children. 
Hawks. By Charles L. Ripper. 64 pp. 56. Morrow. 4 2.00 
Important facts about the many species that belong to the 
hawk group. Their structure, food, nesting habits and migra- 
tions are discussed and illustrated with black and white draw- 
ings 
Hummer and Buzz. By Louise Dyer Harris and Normal Dyer 
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Grade Price 

Harris. 56 pp. ’56. Little, Brown.............. 4 2.50 
An interesting account of ev ents in the lives of a ruby- throated 
hummingbird and a queen bumblebee, attractively illustrated 
in color. 

Penguins. By Louis Darling. 64 pp. ’56. Morrow... 4 2.00 
The story of penguin life in environments which are some . of 
the worst in the world for other kinds of animals. Interesting 
text with black and white drawings by the author. 

W onders of the Bird World. By Helen G. Cruickshank. 95 pp. ’56. 
A good | reference book with excellent black and white photo- 
graphs. Includes the structure of birds, bird migration and fly- 
ways, bird banding, habitats, bird conservation and informa- 
tion about the more common bird families. 


Conservation 


The Big City Book of Conservation. By Catherine Urell et al. 96 
Written for a social studies text or reference book but also a 
desirable reference for a science unit on conservation. Many 
black and white photographs supplement the text. 

Water for America; The Story of Water Conservation. By Edward 
H. Graham and William R. Van Dersal. 112 pp. ’56. Oxford. . 
Excellent full-page photographs on each left-hand page with 
accompanying text on the right. What has been done and what 
remains to be done in the area of water conservation. 


Nm 


General Nature Study 


At Waters Edge. By ‘Verry Shannon. 40 pp. ’55. Sterling..... 3 2.50 
A colorful picture book which describes the living things found 
along the seacoast and at the edges of fresh water lakes, ponds 
and streams. 

Nature Games and Activities. By Sylvia Cassell. 91 pp. ’56. 
Harper 3 2.50 
Many suggestions involving various aspects of nz iture—birds, 
flowers, animals, stars, trees, rocks, etc. Helpful diagrams. 


See Through the Forest. By Millicent Selsam. 46 pp.’56. Harper... 4 2.50 
A story of the plants and animals of the forest, beginning with 
those that live underground and ending with the birds that live 
in the tall trees. The beauty of the pictures and of the style of 
writing make it effective for use with younger children also. 
The Adventure Book of Shells. By F.va Knox Evans. 93 pp. ’55. 


A book for the. young she Tl collector with information ranging 
from early uses of shells as money to how various types of 
mollusks live 
The First Book of apneeins By Virginia Kirkus. 69 pp. ’56. 
Watts 1.95 
Simple information on pre paring the soil, buying and planting 
seeds, using and caring for tools, thinning and caring for grow- 
ing plants, combating insects and plant diseases. Includes 
numerous good illustrations and diagrams. 
‘onders of the Aquarium. By Sigmund A. Lavine. 86 pp. ’56. 
Contains directions for se tting up and m: tintaining an n aquari- 
um, explains how fish get their names, and describes several 
inexpensive tropicals that are avialable in most pet stores. 
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Grade Price 
sa ring Nature the Year Round. By Anne Marie Jauss. 64 pp. 
Brief descriptions of the predominant forms of plant and ani- 
mal life during each month of the year. The setting is New 
York and the book would be most useful as a reference in re- 
gions with comparable climates. 
Young Charles Darwin. By Fred Reinfeld. 184 pp. ’56. Sterling... 5 2.95 
The story of Darwin’s youth and his five-year voyage around 
the world on the Beagle. Describes the patient work involved 
in assembling the data which later made Darwin famous. 


Nm 


General Science 


Deserts. By Delia Goetz. 64 pp. '56. Morrow.... .. 3 2.00 
A description of the physical characteristics of deserts and the 
plants and animals that live on them. Includes also a discus 
sion of the people who live on deserts and how some deserts 
have become very productive when water is available for irri- 
vation. Excellent illustrations by Louis Darling. 
I Know a Magic House. By _— Schwartz. 32 pp. '56. Whit- 
Any value as a reference lies in the emphasis on obse ‘rvation. 
Many household conveniences are mentioned but there is no 
attempt to explain the “magic.” Attractive drawings by Marc 
Simont make it also a read-aloud book for younger children. 
The Golden Book of Science. By Bertha Morris Parker. 97 pp. ’56. 
This large size reference book with excellent color illustrations 
includes 95 different topics chosen from both the biological and 
physical sciences. It will help answer many of the questions 
which children ask. 
The Mighty Atom. By John Lewellen. 59 pp. ’55. Knopf 
An elementary explanation of the parts of an atom, how atoms 
combine to make everything found in nature, the power in the 
center of the atom and atomic furnaces and engines. 
The True Book of More Science cadens nts. By Ila Podendorf, 
Simple experiments in the areas “of light, work, inertia, ice, 
water and water vapor. Similar to the book of experiments by 
the same author published in 1954: 
~ About Our Changing Rocks. By Anne Terry White. 142 pp. 
The author writes convincingly about the changes in “the 
earth’s surface that have produced different kinds of rocks and 
how to identify some of them. 
Among the Rocks. By Terry Shannon. 42 pp. ’56. Sterling...... 4 2.50 
Includes information about igneous, sedimentary and meta- 
morphic rocks, cleavage, crystals, uses of rocks and the hobby 
of rock collecting. 
Life. The World We Live In. By the Editorial Staff of Life and 
Lincoln Barnett. 216 pp. ’56. 5.00 
The text for this special edition for young readers was adapted 
from the original version by Jane Werner Watson. The illus- 
trations are those which originally appeared in Life magazine. 
An excellent reference on topics concerning the physical fea- 
tures of the earth and the living things on it. 
Rocks and Minerals and the Story They Tell. By Robert Ohied 
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How rocks help us understand what has happened to the sur- 
face of the earth, how to identify some common rocks and 
minerals and how to start a rock collection are simply ex- 
plained by the text and illustrations. 

The First Book of Weather. By Rose Wyler. 63 pp. ’56. Watts. . 
Describes the various weather conditions and the instruments 
used in measuring weather conditions. Simple experiments, 
directions, and diagrams for making weather instruments are 
included. 

The Magic of Sound. By Larry Kettelkamp. 64 pp. ’56. Morrow. . 
There are four chapters entitled Producing Sounds, Capturing 
Sounds, Echoes and “Silent”? Sounds, and Artificial Sound 
Effects. Many suggestions and clear drawings make it an excel- 
lent reference book for any beginning unit on sound and for the 
child who likes to experiment at home. 

America’s Natural Wonders. By C. B. Colby. 48 pp. ’56. Coward 
An excellent picture book of American forests, caverns and 
various formations, with unusual facts and figures obtained 
from the National Park Service. 

Man and His Tools. By William A. Burns. 158 pp. ’56. Whit 
tlesey 
How man has continued to improve his tools, since the inven 
tion of the knife, hammer, and saw, is explained i in the twelve 
chapters of this well illustrated book, 

Mining Round the World. By June Metcalfe. 123 pp. ’56. Oxford 
Interesting and accurate stories about five famous uranium 
mines, Pacific Tin Dredge No. 6, The Utah Copper Mine, The 
Broken Hill Lode, the Kimberley Diamond Mine and the 
Robinson Deep Gold Mine. 

The First Book of Caves. By Elizabeth Hamilton. 63 pp. ’56. 
How caves are formed, different kinds of caves, animals that 
live in caves, human cave-dwellers, and how to explore caves 
safely. Illustrations in black and yellow supplement the text 

The First Book of Glass. By Sam and Beryl Epstein. 65 pp. ’55. 
A history of the de velopment of glass and gl: issmaking. Many 
of the modern uses of glass are described, including common 
types of lenses and how they bend light rays. 

Tools in Your Life. By Irving Adler. 128 pp. ’56. Day... 

\ description of tools from the early stone to present-day 
automation. Drawings by Ruth Adler. 

The Tenth Wonder; Atomic veto By Carleton Pearl. 129 pp 
A beginner’ s story of how men learned to release » the energy 
from atoms. Includes a discussion of the future possibilities 
of atomic energy in medicine, agriculture and in various in 
dustries. An excellent reference book. 

Treasures of the Earth. By Fred Reinfeld. 156 pp. ’54. Sterling 
Explains how the earth’s surface has changed and is changing 
There are also chapters on coal, metals, valuable rocks and 
minerals, and collecting rocks and minerals, 

Uranium and Other Miracle Metals. By Fred Reinfeld. 128 pp. 
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Grade Price 
Tells what uranium is, where it has been found and mined and 
how it is being used. A good book for anyone interested in 
learning more about the atom and how it is affecting the people 
of the world. 


Insects 


Crickets. By Olive Earle. 64 pp. ’56. Morrow. . 3 2.00 
An excellent reference book on the various kinds of crickets, 
their structure and their life history. There are also instruc- 
tions on keeping crickets as pets, as well as beautiful illustra- 
tions. 
Firefly. By Paul McCutcheon Sears. 38 pp. ’56. Holiday...... 3 2.00 
The life cycle of fireflies—egg, glowworm, pupa, adult. Inter- 
estingly told and well illustrated. 
Green Darner, The Story of a Dragonfly. By Robert M. ore 
48 pp. ’56. Morrow. 3 2.00 
An interesting and well illustrated book that is an exce -ellent ele- 
mentary reference on insect metamorphosis. The text also 
emphasizes how various organisms prey on each other. 
All About Moths and Butterflies. By Robert S. Lemmon. 148 pp. 
The structure, metamorphosis and distinguishing characteris- 
tics of several kinds of moths and butterflies. An excellent sec- 
tion on how to study moths and butterflies should help answer 
many questions that children ask. . 
Insects and Their World. By Carroll Lane Fenton and Dorothy 
Constance Pallas. 95 pp. ’56. Day....... 5 2.95 
Structure, life histories and ways of living ‘of various s types of 
insects. Interesting text with excellent drawings by Dr. Fenton. 
sie Adventure Book of Insects. By Alice Gray. 117 pp. ’56. 
This is not a book which emphasizes identification but does 
have interesting information about the value, life histories 
and general structure of insects. There is a good chapter on 
collecting and studying specimens. 
The Makers of Honey. By Mary Geisler Phillips. 164 pp. 56. 
All about hone ybees; their structure, how they fly, build their 
homes, reproduce, w hat they eat, how they make honey, where 
they store it—all are included in this excellent reference 


Physiology 


Vothing to Eat But Food. By Frank Jupo. 44 pp. ’54. Aladdin.. = 4 2.00 
An interesting account of how man’s food-getting and eating 
habits have changed from pre-historic to modern times. A good 
science and social studies reference written and illustrated in 
entertaining style. 
Our Senses and How They Work. By Herbert S. Zim. 64 pp. '56. 
Morrow ° 4 2.00 
Text and diagrams explain the major sense organs—eyes, ears, 
tongue, nose and tactile nerves. 
The First Book of Food. By Ida Scheib. 65 pp. Watts... .. . 4 1.95 
How food is grown and processed; with interesting histories of 
some of the things we eat. Also a few directions for making 
foods such as butter and cottage cheese. Good illustrations by 
the author. 
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The First Book of Microbes. By Lucia Z, Lewis. 65 pp. ’55. 
Watts 
Describes both helpful and harmful microbes and gives an 
excellent introduction to the study of cells and of how man 
has learned about them. Good illustrations supplement the 
text. 

Magic Bullets. By Louis Sutherland. 148 pp. ’56. Little, Brown. 
The history of man’s progress in learning about disease-causing 
organisms and ways to control them. Contains good informa- 
tion about the newer “wonder” drugs. Attractive drawings 
supplement the text. 

Wonder World of Microbes. By Madeleine P. Grant. 160 pp. ’56. 
What microbes look like and how they live—helpful and harm- 
ful microbes, microbes that cause diseases; how scientists can 
help the body in its fight against disease-causing microbes. 
Many line drawings supplement the text. 


Plants 


A Tree is Nice. By Janice May Udry. 32 pp. ’56. Harper. . 

4 picture book that might help develop desirable attitudes and 
greater appreciation for trees. The bright full-page paintings 
of Mare Simont add to the book’s charm. 

All About the Flowering World. By Ferdinand C. Lane. 141 pp. 
56. Random 
Interestingly written and illustrated information about the 
parts of a flower, the story of pollination and the development 
of seeds, as well as about plants that furnish us with food, 
clothing, shelter, medicines and food flavorings. 

Our American Trees. By Ruth H. Dudley. 148 pp. ’56. Crowell. 
Various kinds of trees, where they grow, how they grow and 
their economic importance. Of some value as an aid in identifi 
cation although no keys are included. 

Plants that Feed Us: The Story of Grains and Vegetables. By 
Carroll Lane Fenton and Herminie B. Ketchen. 95 pp. ’56. 
Day ily 
How various food plants have been selected and developed by 
man. Excellent drawings supplement the text. 

The Wonders of Seeds. By Alfred Stefferud. 119 pp. ’56. Har- 
court 
Information about many different kinds of seeds and their 
adaptations that aid in seed dispersal, how seeds grow, the 
development of hybrid corn, and buying and planting seeds. 
Interesting and informal style of writing. 


Trans portation 


The True Book of Airports and Airplanes. By John Lewellen. 48 
pp. ’56. Children’s Press 
Numerous illustrations help the young reader learn about air- 
ports, types of airplanes and the controls used in flying them. 

Tommy Learns to Fly. By John Lewellen. 48 pp. ’56. Crowell. . 
An account of an eight-year-old boy’s experiences in learning 
to fly an airplane. The last page reads, ‘‘I have read this book. 
That is the way it happened. Tommy.” 

How Airplanes are Made. By David C. Cooke. 72 pp. 756. 
Dodd.. 
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Grade Price 
Beginning with the preliminary planning involved in designing 
a new type of plane, clear black and white photographs help 
tell exactly how planes are made. 
The First Book of Trains. By Russel Hamilton. 69 pp.’56. Watts. 4 1.95 
The physical aspects of a railroad system and the jobs of the 
many people who keep the trains running. An excellent refer- 
ence for boys who are interested in model railroads. Many 
clear illustrations by Jeanne Bendick supplement the text. 
Wheels Across America. By Terry Shannon. 26 pp.’54. Aladdin.. = 4 2.00 
Children in the primary grades will enjoy the illustrations of 
the development of the wheel from the time of primitive man. 
Older children can read about the various types of vehicles 
that have played a part in the development of America. 
Ships of the Great Lakes. By Walter Buehr and Lemuel B. Line. 
Twelve representative lake ships drawn to scale and repro- 
duced in color. The text tells the story of the development of 
Great Lakes shipping. 
Survival in the Sky. By Charles Coombs. 181 pp.’56. Morrow.... 6 3.75 
An excellent book for boys interested in jet airplanes and the 
problems that confront the men who fly them. The story begins 
with a description of how a pilot bails out in an ejection seat 
at 42,000 feet and ends with ““Tomorrow, What?” There are 
many photographs to supplement the text. 


Publishers and Their Addresses 


Aladdin: American Book Company, 55 Fifth Avenue, New York 3, New York. 

Capitol: Capitol Publishing Company, Inc., 737 Broadway, New York 3, New 
York. 

Children’s Press: Children’s Press, Jackson Blvd. and Racine Avenue, Chicago 
7, Illinois. 

Coward-McCann: The John Day Company, 121 Sixth Avenue, New York 13, 
New York. 

Crowell: Thomas Y. Crowell Company, 432 Fourth Avenue, New York 16, New 
York. 

Day: The John Day Company, 121 Sixth Avenue, New York 13, New York. 

Dodd: Dodd, Mead and Company, Inc., 432 Fourth Avenue, New York 16, 
New York. 

Dutton: E. P. Dutton and Company, Inc., 300 Fourth Avenue, New York 10, 
New York. 

Follett: Follett Publishing Company, 1010 West Washington Blvd., Chicago 7, 
Illinois. 

Harcourt: Harcourt, Brace and Company, Inc., 383 Madison Avenue, New York 
17, New York. 

Harper: Harper and Brothers, 49 East Thirty-third Street, New York 16, New 
York. 

Holiday: Holiday House, 8 West Thirteenth, New York 11, New York. 

Knopf: Alfred A. Knopf, Inc., 501 Madison Avenue, New York 22, New York. 

Little, Brown: Little, Brown and Company, 34 Beacon Street, Boston 6, Massa- 
chusetts. 

Morrow: William Morrow and Company, 425 Fourth Avenue, New York 16, 
New York, 

Oxford: Oxford University Press, 114 Fifth Avenue, New York 11, New York. 

Putnam: G. P. Putnam’s Sons, 210 Madison Avenue, New York 16, New York. 

Rand: Rand McNally and Company, 111 Eighth Avenue, New York 11, New 
York. 
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Random: Random House, Inc., 457 Madison Avenue, New York 22, New York 

Scribner: Charles Scribner’s Sons, 597 Fifth Avenue, New York 17, New York 

Simon: Simon and Schuster, Inc., 630 Fifth Avenue, New York 20, New York. 

Sterling: Sterling Publishing Company, Inc., 121 East Twenty-fourth Street, 
New York 10, New York. 

Vanguard: Vanguard Press, Inc., 424 Madison Avenue, New York 17, New York. 

Watts: Franklin Watts, Inc., 119 West Fifty-seventh Street, New York 19, 
New York. 

Whitman: Albert Whitman and Company, 560 West Lake Street, Chicago 6, 
Illinois. 

Whittlesey: McGraw-Hill Company, 330 West Forty-second Street, New York 
18, New York. 


THE JUNIOR ASTRONOMER 


All over the world, men are exploring the universe, on remote California moun 
tain tops, in basement laboratories in the heart of New York, on the blue-white 
glaciers of Antarctica. They are now preparing to launch the first vehicle to ven 
ture beyond the Earth. In coming years, they will voyage to the Moon and then 
to other planets. There is no limit to their daring or to their dreams of scientific 
conquest. 

Would you like to keep up with this greatest adventure of all time? Read re 
ports by professional astronomers written in plain, everyday language that all of 
us can understand? Our periodical, The Junior Astronomer, covers the latest 
exciting developments in astronomy, space travel and the other sciences con- 
cerned with the exploration of space. The Junior Astronomer is written primarily 
for junior high and high school students. Adults also find it informative reading. 

We suggest that The Junior Astronomer be taken by group subscription. Our 
low price is made possible by joint mailing of subscriptions to the person named 
to receive them. Our rates are: 

Group subscription (minimum of 5 subscriptions) $.50 each 

Individual subscription $.75 each 

The Junior Astronomer is published monthly from September through June, 
by the Astronomical League, the national association of amateur astonomers 
Subscribers receive the issues from September 1956 to date. 


THE NASH CONSERVATION AWARDS 

Recipients of the 1956 Nash Conservation Awards were announced here by 
George Romney, president of American Motors Corporation. 

Ten professional workers, selected as typifying America’s thousands of con 
scientious, dedicated professional conservationists, each will receive $500 and a 
bronze plaque. In addition, plaques will be awarded to 10 non-professional con 
servationists, whose contributions to the conservation of natural renewable re 
sources (soil, water, forest, fish and wildlife) were made as acts of good citizen 
ship. 

The 20 award winners were selected by a committee of distinguished conser 
vationists from nominations submitted by officials of state, federal and private 
conservation agencies. 

In explaining the significance of the awards. Romney said, ‘Much of the en- 
joyment of the outdoors depends upon the automobile, We therefore feel that 
American Motors has a large stake in conserving the resources that have made 
America a rich and beautiful country. We hope this program will impress upon 
the public the wide scope and highly scientific nature of modern conservation, as 
practiced by private and governmental agencies. We also want to recognize the 
public-spirited layman, without whose cooperation the professional would be 
greatly handicapped.” 


PRELIMINARY REPORT ON THE PROPOSED 
PROGRAM FOR THE 1957 CONVENTION 


Louis PANUSH 
Vice President, CASMT 


It is not too early to report to the membership on the proposed 
structure of the 57th annual convention program of the Central 
Association of Science and Mathematics Teachers. 

The planning began at the meeting of the incoming section officers 
which was held on the last day of the 1956 convention. The foundation 
for the program was laid by adopting the theme of the convention: 
“Expanding Horizons through Education in Science and Mathe- 
matics.’ Further progress was made at the last meeting of the Board 
of Directors by considering the implementation of the theme through 
the utilization of the personnel and facilities of the Argonne National 
Laboratory, the nation’s senior atomic energy center. It was felt that 
teachers of science and mathematics would be vitally interested in 
developments in atomic energy and radiation and their impact upon 
the teaching of science and mathematics in the classroom. A planned 
program would provide them with authentic and meaningful experi- 
ences of great value both to them and to their students. 

In attempting to follow through these suggestions, it was found 
that the traditional convention structure would have to be modified 
in order to allow for the new activities and the contemplated changes. 
A preliminary proposal, in the form of an outline and questionnaire, 
was sent to the officers, directors, section chairmen and selected lead- 
ers of the Association for their critical examination and suggestions. 
Most of the responses were very much in favor of the proposed plan. 
Some very excellent suggestions were made. These, coupled with 
the frequent correspondence between the responsible officers, set the 
stage for a personal meeting-—-between semesters—of Mr. Edward 
Bos (the President), Mr. Ray Soliday (Treasurer-——Business Manager) 
and the author, at which a number of questions were answered, prob- 
lems were settled, and the details of the proposed program were de- 
cided upon. Mr. Luther Shetler (Editor of the Yearbook) was pre- 
vented from joining in the conference, but he later surveyed the hotels 
to find the one best suited for the convention. 

Below is a brief outline of the planned program for the 1957 con- 
vention. More details will be given in subsequent issues. 

There will be a general session on Friday morning, November 29. 
A well-known scientist in charge of educational activities at the 
Argonne National Laboratory will address the session on “The Na- 
tion’s Senior Atomic Energy Laboratory —Past, Present, and Fu- 
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ture.” He will describe the basic research done in the field of biology 
and medicine, chemistry and physics, metallurgy and engineering — 
the Laboratory’s contribution of theoretical and experimental 
knowledge to the atomic energy program. He will also set the stage 
for the tour to the Laboratory. This talk will be followed by a series 
of experiments and demonstrations ——by qualified members of the 
staff——in the area of atomic energy which can be shown in the class- 
room with readily available equipment. 

For Friday afternoon, two major tours are contemplated. One—to 
Argonne National Laboratory to see the research and development 
carried out by highly skilled scientists and engineers in the various 
divisions. The highlight of the tour will be the inspection of the re- 
search reactor and the new boiling water reactor and their operation. 
The second tour will be either to the Adler Planetarium where a spe- 
cial program will be presented in connection with the International 
Geophysical Year, and/or to the IBM center to view the “World of 
Numbers.” In either case, it will be a program of great interest and 
value to those who will partake in it. 

In the late afternoon, there will be a continuous showing of the 
newest films in science and mathematics. 

For the first time in years, there will be a general session on Friday 
evening, at which a world known scientist will speak. The prob- 
able topic will be “Expanding Horizons in the Teaching of Science 
and Mathematics through the Atom.” A reception will follow the ses- 
sion. 

The real change in the program will take place on Saturday. A 
brief business session, highlighted by elections of officers and direc- 
tors, will be followed by the section meetings. More time will be al- 
lotted to these meetings, and there is every indication that they will 
be dynamic and worthwhile, Section chairmen are hard at work to 
present outstanding programs of lectures, panel discussions, experi- 
ments and demonstrations. 

The climax of the convention will be reached at the luncheon, at 
which we hope to have a nationally known scientist-educator speak 
on “Fundamental Issues in Teaching Science and Mathematics.”’ 
Plans call for the prompt adjournment of the convention of 1:30 p.m. 

This plan presents an experiment with a change in the traditional 
convention program which we hope will vitalize our convention, 
offer greater opportunities to our attendees, and bear good fruit for the 
future of our association. 


The history of man is dominated by and reflects the amount of available 
energy. 


TOUR GUIDES IN TEACHING CONSERVATION 
MeELvINn O. WEDUL 
State Teachers College, Winona, Minnesota 


Thirty-seven per cent of the elementary teachers in southeastern 
Minnesota reported using no field trips or outdoor activities in teach- 
ing conservation. These same teachers indicated a lack of information 
about whom to contact, where to go, and what to see.' They also 
expressed a desire for guidance of a concrete nature to help them 
locally. This information was obtained through a doctoral study 
based on a stratified random sample taken of 936 elementary school 
teachers in southeastern Minnesota who could report on conserva- 
tion teaching they had done in that district or county the previous 
year. Teacher training institutions in Minnesota are attempting to 
supply some much needed help to teachers through tour guides which 
should diminish the deficiency revealed in the study. 

The social problems involved in making changes in the use of 
natural resources was stressed by Brueckheimer’ of Western Michigan 
College of Education. Personnel who work with the technical aspects 
of conservation often speak of the progress made by science in con- 
servation measures, but deplore the slow progress made in applica- 
tion because of the human or social factors involved in making these 
changes. The problem of getting many individuals and groups to 
function in a desired way to promote conservation education was 
also stressed by Ihlenfeldt,’ a supervisor of the Wisconsin State De- 
partment of Education. Attention is called to these factors because of 
the opportunity to utilize a variety of personnel in the community in 
the process of constructing tour guides. The community survey and 
group projects involved provide definite means for promoting con- 
servation measures. 


MINNESOTA CONSTRUCTS CONSERVATION ToUR GUIDES 


In the construction of tour guides the cooperation of individuals 
and organizations with various specialties were solicited in Minnesota. 
Since the primary purpose of the guides is to stimulate outdoor in- 
structional activities on the part of teachers, the interest points were 
selected from various parts of the area to indicate some proximity 
for a school interested in a tour but lacking facilities for distant travel. 
The guides were also constructed with simplified maps, pictures, 


' Melvin O. Wedul, “Conservation Education in Selected Minnesota Elementary Schools and State Teachers 
Colleges, 1954,” unpublished Doctor's dissertation, University of Colorado, Boulder, 1954. 

2 William A. Brueckheimer, “Conservation and the Nature of Social Problems: A Proposed Change in Em 
phasis,”’ Journal of Geography, 55: 194-200, April, 1956. 

2A. S. Ihlenfeldt, “Resource Stewardship in a Program of Education,” Scnoot Scrence any MATHEMATICS, 
56: 187-192, March, 1956 
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numbered stations for stops, and a discussion of things to observe at 
each stop. The key persons to contact on each tour are listed, but for 
school groups a person well informed in that particular area should 
be obtained as a resource person. The material in the guide is planned 
to serve as notes on such a tour or be clear enough for any individual 
who is interested in the outdoors to take the tour without a resource 
person. 

The five state teachers colleges of Minnesota have faculty members 
directing work on tour guides in various stages of development. St. 
Cloud, Moorhead, and Winona published guides last fall. Other 
colleges like Macalester and Gustavus Adolphus are constructing 
guides. A county agent produced one, and high school groups may 
produce guides for their areas. 


SOUTHEAST MINNESOTA CONSERVATION 


— TOURS -POINTS OF INTEREST 
| GILMORE VALLEY - TOUR 
2 DAKOTA-ORCHARD AREA-TOUR 
3 WHITEWATER VALLEY-TOUR 
4 WATKINS EXP. FARM--LIER OTTER FARM 
5 RUSH-PINE CREEK, RUSHFORD 
6 LANESBORO FISH HATCHERY 
7 MISSISSIPPI RIVER DAMS 
8 SPRING VALLEY - MINING 
~~ 9 LAKE PEPIN 
HORMEL ARBORETUM 
11 UNIV. EXP. FM.-WASECA 
7 12 NERSTRANO WOODS 


WINONA HAs A Five Tour GUIDE 


Winona State Teachers College published a guide for five planned 
tours with short discussions of other suggested points of interest in 
Southeastern Minnesota. The multilith process was used in publica- 
tion and a loose leaf binder permits additions to the guide as the work 
continues and watershed programs develop. The final edition con 
tains thirty-five pages. 

The committee responsible for publication was composed of college 
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faculty members from the geography and education departments, a 
high school faculty member, a county agent, a representative from 
the local Izaak Walton League, U. S. Wildlife Service, the Soil 
Conservation Service and University Extension Service. Each of these 
men had something particular to contribute. The Winona Chamber 
of Commerce and a local firm provided the covers. The assembling 
and drawing of maps, development of pictures, planning of area 
tours, typing, proof reading, and assembling of a thousand copies 
gave many individuals opportunity to lend a hand in the project. 


Maps 


The sample map of Southeastern Minnesota is the first in the guide 
to help orientate the reader as to location of interest points. The 
sample page from the Whitewater Valley tour illustrates the use of 


EDUCATIONAL FIELD TOUR 
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circled numbers to designate stations for observation. The guide 
provides additional directions on how to reach each station as well as 
suggested observations to make while there. 

These guides were made available at cost price to all teachers of the 
area and were distributed through the college and superintendents 
of schools. To cover part of the cost and mailing charges a price of 
seventy-five cents was set for additional copies requested. 
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Wuy PusLisn GUIDES? 

The use of such guides is not limited to the local schools or colleges 
but can serve a very great function for groups touring the area. In 
1955 the writer took a student group on a five-day tour of three college 
areas of the state. Dormitory and cafeteria facilities were used at 
cach college at rates students were used to paying. A faculty repre- 
sentative at each college assisted in directing the groups to points of 
interest in the area of the college. Tour guides can be of invaluable 
service for this purpose. 

CONCLUSION 

In conclusion it may be stated that tour guides serve as invaluable 
projects for these purposes: 

1. They help alleviate a need expressed by teachers as not being 
met by existing facilities for teaching conservation. 

2. They require the cooperative effort of many groups and individ 
uals of a community interested in promoting conservation. 

3. They provide a means of community service. 

4. They can be used for instructional purposes on the elementary, 
secondary, college, or adult levels in a formal or informal way. 

Copies of the Winona manual may be obtained by writing to 
Melvin O. Wedul or Luther Gulick, Jr., at Winona State Teachers 
College and enclosing seventy-five cents. 


SOLAR FURNACE HEATS TO 6,000 DEGREES FAHRENHEIT 


A solar furnace that concentrates the sun’s light into a small spot having a 
temperature as high as 6,000 degrees Fahrenheit was demonstrated to scientists 
attending the Solar Furnace Symposium. 

The instrument, installed atop the roof of the science building on the Arizona 
State College campus here, is one of the three largest in the United States. Stud 
ies using it are aimed at cracking the so-called “thermal barrier,’ determining 
how materials react when subjected to extremely high temperatures. 

A square flat mirror known as a heliostat electronically follows the sun across 
the sky, reflecting its rays to the concave surface of a paraboloid five feet in diam 
eter. This, in turn, concentrates all of the solar energy reflected on it into a single 
spot about three-eighths of an inch large, giving temperatures up to 6,000 degrees 
Centigrade. 

Most metals placed in the spot melt so rapidly the process cannot be observed: 
an ordinary steel bolt is melted within three seconds, and a hole is burned through 
a standard red brick in a fraction of a minute. 

The successful operation of such high-speed objects as guided missiles depends 
on their ability to withstand extremely high temperatures in flight. Development 
of materials able to stand up under these conditions is of primary concern to 
national defense. 

The solar furnace is ideal for high-temperature studies because it furnishes 
“pure” heat, with no gaseous by-products such as result from heat created by 
fuels. 


AN EASY DOES IT 
THE USE OF SHADOWS TO SHOW DEMONSTRATIONS 


REBECCA I, ANDREWS 
Woodrow Wilson High School, Washington, D. C. 


Pupils have difficulty in seeing demonstrations performed to a 
class to show what happens (a) when like poles or unlike poles of two 
bar magnets are adjacent; and (b) when an electroscope is charged. 
The few who can see are at the front near the demonstration table. 

Seeing what happens can be made possible to the entire class by 
casting on the wall the shadows of the two bar magnets or the 
shadows of the leaves of an electroscope. 


DEMONSTRATION TO SHOW THE ACTION BETWEEN 
Two MAGNETIC POLES 


The conventional carbon arc lamp may be used as a strong source 


Fic. 1. Action between magnetic poles. a. Convex lens, focal length 8 inches, 
diameter 4} inches; ¢. Carbon arc lamp; r. Resistor; m. Pivoted bar magnets. 


of parallel rays. As shown in figure 1, the two pivoted bar magnets 
are supported within the rays of light by any handy means. Three or 
four wooden blocks are satisfactory. Convex lens a is used to form a 
real, inverted, reversed image of the bar magnets on the side wall 
to the right of the class. The bar magnets may be placed about 4 or 5 
inches from the carbon arc and the lens about 7 or 8 inches from the 
magnets for one adjustment of the carbon arc to form a distinct image 
on a side wall about 3} yards from the lens. 

The teacher should stick on the north poles two gum labels to help 
the class identify the poles from their seats. The pupils can see from 
the usual red stripes of the labels whether two north poles or two 
south poles or one north and one south pole have been brought ad- 
jacent. Then by noticing the motion of the shadows on the wall they 
can deduce the action of two unlike and of two like magnetic poles. 
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DEMONSTRATION TO SHOW CHARGING AN ELECTROSCOPE 

As shown in figure 2, a carbon arc lamp may also be utilized. An 
electroscope is kept supported within the rays of light by any handy 
means such as seven or eight wooden blocks. Convex lens 6 is used 
to form a real, inverted image of the leaves of the electroscope and 
the convex lens d is used to reinvert the image. An enlarged, erect 
image of the leaves of the electroscope is cast upon the side wall. 

The teacher may perform the demonstration. What is better, | 
think, is that individual members of the class come to the demonstra- 
tion table before the class and with the use of the hard rubber rod or 


Te sid@ wal} 
-> 


Fic. 2. Charging an electroscope. c and r. Same as in Figure 1; ) and d. Convex 
lenses, diameters 44 inches; e. Electroscope; 4 and g. Hard rubber and glass rods. 


the glass rod charge the electroscope positively or negatively by 
contact or by induction. 

These demonstrations are offered not as suggestions to supplant 
but rather to supplement individual laboratory experiments.* As to 
whether they precede or follow the laboratory experiments depends 
upon that special goal which the teacher and pupils allow to take 
precedence for that particular part of the physics course. Of course, if 
there be insufficient apparatus for the pupils to get their hands on it 
in the laboratory, the demonstrations projected are to be preferred 
to the demonstrations unprojected and are surely superior to simply 
the use of blackboard drawings or diagrams from a textbook. 


* Individual laboratory work in static electricity often leads to confusion. Great care must be used. It often 
happens that charges will be obtained exactly opposite to those intended—Ep 


From time to time we seem to reach the stage in which the horizon of discovery 


is also its boundary 
W. F. G. SWANN 


I could trust a face and always cross-question an assertion, 
MICHAEL FARADAY 


PROBLEM DEPARTMENT 


CONDUCTED BY MARGARET F. WILLERDING 
San Diego State College, San Diego, Calis. 


This department aims to provide problems of varying degrees of difficulty which will 
interest anyone engaged in the study of mathematics. 

All readers are invited to propose problems and to solve problems here proposed. 
Drawings to illustrate the problems should be well done in India ink. Problems and 
solutions will be credited to their authors. Each solution or proposed problem sent 
the Editor should have the author’s name introducing the problem or solution 
as on the following pages. 

The editor of the Department desires to serve his readers by making it interesting 
and helpful to them. Address suggestions and problems to Margaret F. Willerding, 
San Diego State College, San Diego, Calif. 


SOLUTIONS AND PROBLEMS 


Note. Persons sending in solutions and submitting problems for solutions 
should observe the following instructions. 

1. Solutions should be in typed form, double spaced. 

2. Drawings in India ink should be on a separate page from the solution. 

3. Give the solution to the problem which you propose if you have one and 
also the source and any known references to it. 

4. In general when several solutions are correct, the one submitted in the 
best form will be used. 


LATE SOLUTIONS 
2537. Jarvis Howard, Malden, Mass. 


2537. Ada Tripp, Liverpool, England. 
2541. Alice Fethers, Cooperstown, N.Y. 
2519. Proposed by Hugo Brandt, Chicago, Ill. 


A cylindrical hole with radius r is drilled along a diagonal of a cube of side s. 
Find the volume of the material removed. 


Correction of the solution by Sister Mary Leona 


Part 3 should read: 

3. One base of the solid represented by CMDE, Fig. 2, is an equilateral tri 
angle identical with that of the pyramid V, and the other base is a circle of 
radius r. The figure may be considered as a circular cylinder of radius r and alti- 
tude h 

h=AB=VB—VA=r/V/2 
from which three congruent wedges have been cut. One face of each wedge lies 
in the triangular base CM, while the second face is the section made by a plane 
through a side of the triangle and tangent to the circular base. If W represents 
the volume of one wedge, the volume V, of CMDE is 


Vo —3W 
nr? 

as 3W. 
2 


lo find the volume W, the wedge may be sliced parallel to its edge and per- 
pendicular to the base of the cylinder. The bases of the slices are rectangles with 
side x in the base of the cylinder and y along the element. If a represents the dis- 
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tance from the edge of a wedge to the plane xy, the volume may be expressed as 


r/2 
W = f xyda. 


The problem is now to find x, y, and a in terms of angle @ at the center of the 
cylinder subtended by plane xy, or the plane angle subtended by the chord x. 


x? = 2r?—2r* cos 
Since @ varies from 27/3 to 0 as a varies from 0 to r/2, 
r=ry/2(1—cos @). 


From the ratio 


tN! 


a:y=r/2:h, where h equals r/y 
y=a/yV2 


Representing the distance from any xy-plane to the axis of the cylinder by a 


r 
= 5 


V2 
Henee 
a=a’ -r/l= \ l+cos 
V2 
r 
V/1+cos 
9 ) 
da= Vl—cos 


lhe volume W can now be expressed as 


1 COs @ 
= | xyda= J 1—cos @sing ) dy 
4 \- 


0 
= if 2/3(1 —cos @)*/?—1/y 2(@—sin 


= 2(28/3—y 3/2) | 


6 2 
r): 
4 3 


The volume V, of CM DE becomes 


The total volume 


6 4, 2 6 


34/6 v2 
( 
2 4 
(> 2 9, 6 
=f? 
4 16 ) 
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7V6 2 
= \ ( r)r 
x 2 


2545. Proposed by Hugo Brandt, Chicago 
Find the shortest chord normal, at one end, to the parabola y* = 2mx 


Solution by A. R. Haynes, Tacoma, Wash. 


Lemma: If the normals of two points on a parabola intersect on the curve, the 
line joining the points will pass through a fixed point on the axis. [Ex. 44, Pg. 109 
Conic Sections, C. Smith, Macmillan & Co., London 1905.] 

Proof. The ordinates of the normals which meet in (4, k) are given by 


2a(v—k)+y(x—h) =0 (1) 


(using the parabola y’=4ax for convenience). If (4, k) be on the curve k* = 4ah and 
2a(y—k) +— (y?—k?) =0. 
4a 


Since y=k is one ordinate, the other two are given by 
viv +k) +8a?=0. 
In this quadratic the product of the roots 
vive = (2) 


The line through is 


+ ye) —4ax— =O, (3) 
Since 
yi? 
and x=, 
du du 


or by (2) 
x= —2a. 

We have now a simple construction for the normals to the parabola: 

For any point P\, draw the line (x,y) (—2a, 0) which will cut the parabola 
(for a finite solution) in Ps. The normals at P; and P, will intersect on the pa 
rabola in P3. 

Note: (a) P:, P2 will be on the opposite sides of the x-axis from P, as it is well 
known that the sum of the ordinates is zero, viz. 


(b) As Pi, P2 approach each other, P; moves along the parabola toward the 
vertex to a limiting position when P,, P: coincide. 
2. To prove that when P;, P: coincide, the chord P\_2P3 is of minimum length. 
By (2) 
or w= (4) 
and 
— (Sa) 
Whence 


when the line cuts the x-axis y=0 and 
Vi Ve 
da 
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+ 8a? 
(Sb 


For convenience, in terms of one variable, P;(at,;*, 2at,;) will be on the parabola 


y?=4ax. Then by (5b) 


2a 
and 
a 
y* 
where 


P, and P, are above and P, below the x-axis. The distance, D, from Ps to P, is 


D= (124-2)? at + 2ut;*) 
(12+-1)4 
= 4a 


Differentiating with respect to ¢, for the minimum 
4/2 ) <= () 


of which a root is 
2 


D=bay 3 


The two shortest chords are 


(2a, 2ay/2)(#a, or (Sa, 4ay 2)(2a day 2 
Their equations are 
yta/2= +4ay 2 
which intersect on the x-axis in x =4a 
Now 
— 
Hence the shortest chord obtains when P, coincides with P,. 
— 2a. 


The tangent at Pi—~2 is ty=x+al* which cuts the x-axis in x= 
Hence the shortest chords can be constructed by drawing the tangents from 
= —2a and then drawing the normals from the points of tangency. 
For the parabola y?=2mx, draw tangents to the curve from x 
this parabola, the two points of tangency are 


m and for 


(m, + my/2)(4m, F 2y 2) 
\ solution was also offered by the proposer. 
2546. No solution has been offered 


2547. No solution has been offered. 
2548. Proposed by Harry Frye, Tullahoma, Tenn. 


Below is a maze magic square of lines. With pencil trace the maze and put in 
the correct numbers so as to produce a magic square of the seventh order. 
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Solution by Vincent C. Harris, San Diego, Calif. 


3s 23 if 43 ‘ 45 
| 3 26 | 2 7 

22 47 ‘2 7 v7 37 
47 Y2 29° | J 
hd 6 43 | 39 | 2F 

4/ 2? 2¥ /? 2 
so 49 37 27 


2549. Sulbmitied by Brother Felix John, Philadelphia, Pa. 
Find the conditions, among its coefficients, that the expression 
ax® + + 1 + gy® 


should be reducible to the sum of the sixth powers of two linear expressions in x 
and y. 


Solution by the proposer 


1. Let the given expression be identically equal to (px+-qy)*+ (ra+sy)* 

2. Equating coefficients of like terms gives the following equations: a= p*+r° 
(1); (2); c=ptgt+r's? (3); d=p'g?+r's? (4); c= (5); 
pq®+rs® (6); g=q*+s* (7). 

(1) *(3)—(2)*: p'r*(ps —rq)* =ac —B*. (8) 

(3) (5) —(4)*: p'q*r?s*( ps —rq)* =ce—d*. (9) 

(5) K(7) —(6)*: q*s4(ps —rq)* =eg —f*. (10) 

It is readily apparent that (8) X (10) =(9)?, hence 
7. (ac—b*) (eg—f*) = (ce—d*)?. 


5 
6. 


2550. Proposed by Sandra Bihrer, Sac City, Iowa. 


In triangle ABC, R, the circumradius, equals 2r, r the inradius. Prove that 
1 BC is equilateral. 


320 SCHOOL SCIENCE AND MATHEMATICS 


Solution by Anne Rightmire, Pittsburgh, Pa. 
g g 


1. OO” = R(R—2r) 1. Euler’s Theorem—The distance be 
tween the circumcenter and the in 
center equals the circumradius times 
the quantity the circumradius minus 
two times the inradius 


2. R=2r 2. Hypothesis 

3, OO’ =0 3. Substitution 

4. OX is perpendicular to AC 4. The inradius 

5. OA bisects LA 5. Since O is the inradius also, it must be 
equidistant from the sides of LA and 
therefore it lies on the bisector of LA 

6. Angle OAX equals 39° 6. The leg opposite equals } the hypote 
nuse 

7. Angle A equals 60° 7. Since Angle OA X equals } LA 

8. In like manner it can be proved 

that another angle equals 60° 
9. Triangle A BC is equilateral 9, An equiangular triangle is equilateral 


Solutions were also submitted by Mary FE. Estes, Winchester, Va., Grace 
Marsh, White Plains, N. Y., Clinton A. Warne, Montgomery, Ala., Scoby Warne, 
Union Hill, N. J., and the proposer 


STUDENT HONOR ROLL 

The Editor will be very happy to make special mention of classes, clubs, or 
individual students who offer solutions to problems submitted in this department. 
Teachers are urged to report to the Editor such solutions. 

E:ditor’s Note: For a time each student contributor will receive a copy of the 
magazine in which his name appears. 

PROBLEMS FOR SOLUTION 

2569. Proposed by J. W. Lindsey, Amarillo, Texas. 


If an iron sphere 4 inches in diameter is placed in a conic vessel which is full of 
water and whose altitude and diameter are each 5 inches, how much water will 
run over? 


2570. Proposed by Mary E. Estes, Bangor, Maine. 


Any straight line cutting a circle and passing through a fixed point, is cut 
harmonically by the circle, the point and the polar of the point. 


2571. Proposed by A. R. Haynes, Tacoma, Wash. 


If the normals of the points P, Q, R of a parabola meet in a point, show that 
the circle POR will go through the vertex of the parabola. 


2572. Proposed by Cecil B. Read, Wichita, Kan. 


Point out the fallacy in the following: 
Since 21 sin 3r=e''*” and sin 3m equals 0; therefore =< that is 
=1; therefore 67 =0. 


2573. Proposed by Emily Smith, Romulus, N.Y. 
If A, Band C are in arithmetic progression, show that 
sin A—sin B=2 sin (A—B) cos B 
2574. Proposed by Cecil B. Read, Wichita, Kan 


Find maximum and minimum values of 


BOOKS AND PAMPHLETS RECEIVED 321 


x?—2x+2 


2x—2 
without the use of calculus. 


BOOKS AND PAMPHLETS RECEIVED 


Brier ANALYTIC Third Edition, by Thomas FE. Mason, and 
Clifton T. Hazard, Purdue University, Lafayette, Indiana. Cloth. Pages ix+ 229. 
1319.5 em. 1957. Ginn and Company, Statler Building, Boston 17, Mass. 
Price $3.50. 


A First Course IN ALBEGRA, by N. J. Lennes; J. W. Maucker, President 
Iowa State Teachers College, Cedar Falls, lowa; and John J. Kinsella, Chairman, 
Department of Mathematics Education, School of Education, New York University, 
New York City. Cloth. Pages xviii+558. 14.5X23.5 cm. 1957. The Macmillan 
Company, 60 Fifth Avenue, New York 11, N. Y. Price $3.48. 


A Seconp Course IN ALGEBRA, by N. J. Lennes; J. W. Maucker, President, 
Iowa State Teachers College, Cedar Falls, Iowa; and John J. Kinsella, Chairman, 
Department of Mathematics Education, School of Education, New York University, 
New York City. Cloth. Pages xix+476. 14.5X23.5 cm. 1957. The Macmillan 
Company, 60 Fifth Avenue, New York 11, N. Y. Price $3.80. 


Tue Mitkxy Way, Third Edition, by Bart J. Bok, Robert Wheeler, Willson 
Professor of Astronomy, Harvard University; and Priscilla F. Bok. Cloth. Pages 
vi+269. 16% 24 cm. 1957. Harvard University Press, Cambridge, Mass. Price 
$5.50. 


Sotip Grometry, by Rolland R. Smith, Co-ordinator of Mathematics, Public 
Schools, Springfield, Massachusetts, and James F. Ulrich, Mathematics Department, 
Township High School, Arlington Heights, Illinois. Cloth. Pages v+266. 15 23 
cm. 1957. World Book Company, Yonkers-on-Hudson, New York, N. Y. 


THe Martnematics oF INVESTMENT, by Roger Osborn, The University of 
Texas. Cloth. Pages viii¢-162+117. 1523.5 cm. 1957. Harper and Brothers, 
19 East 33d Street, New York 16, N. Y. Price $4.25. 


ApvanceD Rear Catcutus, by Kenneth S. Miller, Ph.D., Associate Professor 
of Mathematics, New York University. Cloth. Pages viii+-185. 15 & 23.5 cm. 1957 
Harper and Brothers, 49 East 33d Street, New York 16, N. Y. Price $5.00. 


TRIGONOMETRY FOR SECONDARY SCHOOLS, by Charles H. Butler, Head of 
the Mathematics Department, Western Michigan College, Kalamazoo, Michigan, 
and F. Lynwood Wren, Julia A. Sears, Professor of Mathematics, George Peabody 
College for Teachers, Nashville, Tennessee. Second Edition. Cloth. Pages vii+ 360. 
14.5% 22.5 cm. 1957. D. C. Heath and Company, 285 Columbus Avenue, Boston 
16, Mass. Price $2.96. 


DIRECTORS AND SUPERVISORS OF SPECIAL EpucaTION IN LocaL SCHOOL Sys 
tems, Prepared by Romaine P. Mackis, Chief, Exceptional Children and Youth, 
Office of Education, and Anna M. Engel, Formerly Director of Special Education, 
Detroit Public Schools. Bulletin 1955, No. 13. Pages xi¢+-72. 1523.5 cm. Super- 
intendent of Documents, U. S. Government Printing Office, Washington 25, 
D. C. Price 30 cents. 


EpisoN ExpertmMeNts You Can Do, Prepared by the Staff of Science Service, 
Watson Davis, Directer. Paper. 31 pages. 14215 cm. 1956. National Edison 
Birthday Committee, 2000 Second Avenue, Detroit 26, Mich. 


322 SCHOOL SCIENCE*AND MATHEMATICS 


THE STATUS OF SCIENCE OFFERINGS IN WISCONSIN SCHOOLS IN 1955-56, by 
Milton ©. Pella, Associate Professor of Education, University of Wisconsin 
Paper. 31 pages. 1523 cm. 


BOOK REVIEWS 


THe Mirky Way, Third Edition, by Bart J. Bok, Robert Wheeler Willson 
Professor of Astronomy, Harvard University; and Priscilla F. Bok. Cloth. 
Pages vi+ 269. 16 24 cm. 1957. Harvard University Press, Cambridge, Mass. 
Price $5.50. 

‘The first edition of this book appeared in 1941, the second in 1945, and now we 
have the third. This is so different from the first that the relationship is scarcely 
noticeable. The first contained 204 pages, 33” 6". The third is made up of 269 
pages, 44”7}” and has approximately 100 words more per page than the first 
edition. The first contained many photographs of scientists but all have been 
eliminated from the third edition, indicating that the book is more concerned 
with the subject than with those who have developed it. The sky maps in the 
third edition are more numerous and larger than those in the first. When the 
texts are examined even a greater difference is noted. The past sixteen years 
have been a wonderful period for astronomers. So many new instruments have 
hecome available in all parts of the world that detailed study can be made every 
where. The great 200-inch reflector on Mount Palomar with all its auxiliaries 
has extended the range of vision to previously unknown depths, and has resolved 
far distant nebulae into great and wonderful systems. Radio equipment is one 
of the powerful sets of tools that have come into practical and constantly ex- 
panding use in the ten years just past. The book is written to interest the general 
reader, because future development will depend much on his support, but he 
must become accustomed to measuring frequencies in megacycles, time in cosmic- 
years, and distances in light-years and parsecs. He must learn about the O, B, 
and A stars, the ‘T associations, red shift, and Rayleigh scattering. But the time 
he spends learning to handle these terms will be hours of real enjoyment. No one 
can tell you much about a book such as this one; you must own it to understand 
and enjoy it. 

G. W. W. 

ALGEBRA AND Its Use, Book LI, by Ethel L. Grove, Formerly Cuyahoga Heights 
High School, Cleveland, Ohio; Anne M. Mullikin, Germantown High School, 
Philadelphia, Pennsylvania; and Ewart L. Grove, University of Alabama, 
University, Alabama, Cloth. Pages iv+538. 1523 cm. 1956. American Book 
Company, 55 Fifth Avenue, New York 3, N. Y. Price $3.40. 


This text follows the same general plan as was used in Book I (See review in 
October, 1956, p. 585). As there is a great difference in ability between the stu 
dent who passes with a high grade and one who just gets through, it is necessary 
for the latter to spend much more time on the second course than is needed by 
the former student. This is provided for by the abundance of drill material. The 
lists of drill problems start with very easy exercises, which then increase in 
difficulty so that each student is given a real job before he completes the list. 
rhis makes it convenient for the teacher to select the material suited to the needs 
of the individual students and to spend the necessary time on it. 

The authors have made this a very practical text for application in further 
work in the sciences. Logarithms are fully explained at about the half-way mark, 
30 pages being given to the explanations and problems, and a good set of four- 
place tables are given near the end of the book. The slide-rule is well explained 
and problems involving the more common uses make up the next fifteen pages. 
Other discussions of great value to the students of physics and engineering are 
the treatment of imaginary numbers, quadratics, graphing, the elements of conic 
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sections, trigonometric functions, and some work on sequences and series. Lists 
of practical problems follow each of these topics, also a summary of the chapter 
and some well selected tests. As in Book I some use is made of sketches to enliven 
the subject but the value of these will depend upon the use made of them by 
both teacher and pupil. Book IT merits the attention of all teachers who can carry 
algebra far enough to prepare students for college mathematics, either in the 
colleges of liberal arts or in the engineering schools. 
G. W. W. 


A LABORATORY MANUAL FOR EARTH SCIENCE SURVEY: ASTRONOMY, GEOLOGY 
AND METEOROLOGY, by Victor L. Crowell, Professor of Science and Head of 
the Department, and Alan Lutz, Assistant Professor of Science, State Teachers 
College, Trenton, N. J. Paper. Pages vi+-102 plus Charts. 21X27 cm. 1956 
Burgess Publishing Company, 426 South Sixth Street, Minneapolis 15, Minn. 
Price $3.00. 


This is quite an unusual type of manual and deserves the attention of all 
teachers of the subjects. For the teacher the Preface is excellent as a guide to 
effective instruction. The Foreword on the School Journey gives many of the 
cautions so often neglected that may lead to serious accidents or to minor 
criticism from land owners and to others concerned, The five exercises in the field 
of Astronomy cover as much as can be expected in so short a treatment of this 
great field: three on construction and use of a planisphere, a sundial, and a star 
clock; one on the globe, teaching latitude, longitude and time; and one study of 
the planets. In the fourth there is included the analemma but the discussion is 
so brief that students will get little from it without much discussion or further 
help. The subject of Geology is covered much more fully but here it is practically 
all on structural geology, almost the entire domain of historical geology being 
passed without notice. Six exercises are given in Meteorology covering a few 
very essential topics. Following each set of exercises are a few pages giving very 
essential topics for reports, projects, and other activities. The appendixes give 
a good short list of books for references and study, lists of laboratory supplies, 
and activities in the three branches of science discussed. 

G. W. W. 


DICTIONARY OF ANTHROPOLOGY, by Charles Winick. Cloth. Pages vii+579. 
33.521 cm. 1956. Philosophical Library, Inc., 15 East 40th Street, New York 
16, N. Y. Price $10.00. 


This book is advertised as “the only collection in any language of the special- 
ized vocabularies of all fields of anthropology. It includes approximately 10,000 
entries from archaeology, cultural anthropology, linguistics and physical an- 
thropology.” Probably the title of the book, “Dictionary of Anthropology,” 
may lead to the thought that only definitions of the terms are given, but often 
a long discussion which will help to explain the passage in the book in which the 
expression is found, is given. This will bring new and complete meaning to the 
passage read. For example, agriculture, a very common word, is given nearly a 
half-page, in which the history of the development of agriculture in various 
parts of the world is discussed. On the opposite page is the word, “Ahom,” 
which is discussed’ in only seventeen words, but no more are needed. Some pages 
are made up entirely of English words, but the discussions are usually much more 
detailed than is found in any other such dictionary as the “International.” On 
other pages the reader seems to be studying a foreign language, but in all cases 
the discussion will be of great help to the student of anthropology. Brief bio- 
graphical sketches are included, as of Karl Pearson, John W. Powell, and 
Christian Jurgensen Thomasen. Important fossils, many minerals, cultivated 
crops, fruits, and medicinal herbs, many elements such as zinc, tin, and copper 
are discussed and their relations to the fields of anthropology are pointed out. 


One can grasp the full value of the book only by its use. 
G. W. W. 
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CALCULUS QUICKLY, by William R. Ransom, Emeritus Professor of Mathematics, 
Tufts College. Paper. Pages viiit+-60. 14 21.5 cm. 1956. William R. Ransom, 
13 Barrows Road, Reading, Mass. 


This little pamphlet is designed to give students in secondary schools enough 
of the essentials of the calculus to enable them to go directly from their high 
school work into classes in college physics and engineering. That this can be done 
satisfactorily, using a text of only 60 ordinary sized pages, including the necessary 
tables and the index, will raise serious doubt in the minds of many. But the 
author has been a Professor of Mathematics in a college of high reputation for 
many years, has made this a serious study, and has evidently tried it out many 
times. Of course he does not claim that such a course will give students the view 
of calculus that is necessary for making a methematician. It is a course for 
practical value in subjects that demand it. No doubt there are many engaged in 
work that demands a working knowledge but who have no time to attend a 
college for an extended course. For these the book was also prepared and is 
worth trying. 


G. W.. W. 


INTERMEDIATE ALGEBRA, by William G. Shute, Justructor in Mathematics, The 
Choate School, Wallingford, Connecticut; William E. Kline, Supervisor of Test 
ing, Board of Education of Baltimore County, Towson, Maryland; William W. 
Shirk, Instructor in Mathematics, The Choate School, Walling ford, Connecticut; 
and Leroy M. Willson, Associate Professor of Mathematics, Georgia State College 
of Business Administration, Atlanta, Georgia, Cloth. Pages ix+486+ xxxvi. 
14X22 cm. 1956. American Book Company, 55 Fifth Avenue, New York 3, 
N. Y. Price $3.40. 


This is an excellent second book on algebra. In the first few chapters a complete 
review of the elementary text is given so that the student who completes the 
first text in his freshman year but does not get back to the study again until his 
senior year will not have to dig up his old text to refresh his mind on the prin 
ciples covered, For example, Chapter 9 in the Elementary book is headed “Spec 
ial Products in Factoring.”’ Chapter 3 in the Intermediate book has the same 
heading, but this does not mean that the texts contain the same material. The 
special products treated in the elementary book are reviewed here but new 
methods of factoring constitute the main part of this text. Thus the new material! 
is always introduced by a review of the related parts of the early course. Quad 
ratic equations, introduced in the first book, are now treated in detail, with a 
complete chapter on graphing, and another on systems of quadratic equations 
Another chapter treats progressions, and still another is used for the discussion 
of logarithms and the theory and use of the slide rule. Other chapters deal with 
(a) trigonometry, (b) permutations, combinations, and probability, and (c) 
analytic geometry and statistics. 

Chapter 20 consists of two parts: (1) three review exercises each made up of 
forty multiple choice questions, and (2) two review examinations of forty ques- 
tions each. The last section of the book consists of tables of square roots, powers 
and roots of numbers, values of trigonometric functions, and their logarithms. 
A complete set of answers to the problems follows the index. 

The authors are mathematicians and teachers who know their subject and 
how to teach it. Pupil interest is stimulated by some not too well known para- 
graphs taken from history, as the invention of logarithms by Napier and the 
modification by Briggs, and Gauss’ famous solution when a little child in his 
first class in arithmetic. But they stop with the mastery of algebra, leaving its 
application in practical science up to teachers of those subjects. Become ac- 
quainted with these two books (Elementary Algebra reviewed in October, 1956) 
before you start your next class. 


G. W. W. 
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Puysics ror EveryBopy, by Germaine and Arthur Beiser. Cloth. 191 pages. 
13.5 20.5 em. 1956. E. P. Dutton and Company, Inc., 300 Fourth Avenue, 
New York 10, N. Y. Price $3.50. 


The authors say, “This book is meant for people who have questions to ask 
about the world we live in.” They have very successfully produced a book which 
explains some of the basic ideas of physics to a non-technical audience. 

After a short chapter which explains the nature and aim of physics, there are 
chapters on matter and force; equilibrium and motion; forces; energy, mo- 
mentum, and power; simple machines; rockets and space travel; pressure and 
vacuum; Bernoullis principle; sound; heat; electricity; magnetism; alternating 
current; electromagnetic waves and light; optics; electronics; atoms; nuclear 
physics; and cosmic rays. 

The text is supplemented by simple line drawings which help explain the 
basic ideas. Mathematics is used to a limited extent. 

Although the book is intended for a non-technical audience, it is technical 
enough to be an excellent reference for junior high school science and high 
school physics. 

Pau KAMBLY 


ANIMALS IN SCHOOLS, by J. P. Volrath. Cloth. 144 pages. 1218.5 cm. 1956. 
John Murray, Publishers, Ltd., 50 Albemarle Street, London. W. 1. England. 
Price 12s. 6d. net. 


This is an enlarged second edition of a book first published in 1955. It ts 
written primarily for schools in England but would serve as an excellent reference 
in American schools. 

The book provides detailed information on proper homes and care for animals 
such as hamsters, canaries, snakes, frogs, newts, butterflies, bees, ants, and 
microscopic animals. Information about the reproduction and diseases of each 
animal is included. 

There are a number of photographs which supplement the text. 

The last chapter of the book is devoted to “Small Animals in the Home.” 

E. KAMBLY 


MopekN Puysies, by H. Clark Metcalfe, Science Department, Shaler High School, 
Glenshaw, Pennsylvania; William O Brooks was a Teacher in the Science De 
partment in Technical High School, Springfield, Massachusetts; and Charles F 
Dull was Mead of the Science Department in West Side High School, Newark, 
New Jersey. Cloth. Pages viii+712. 15.5X23.5 cm. 1955. Henry Holt and 
Company, 383 Madison Avenue, New York 17, N. Y. Price $4.56. 


The revision of this physics text should enable it to maintain its position as 
one of the most widely used texts in secondary school physics. The plan of or- 
ganization and arrangement of topics is practically the same. The order of ar- 
rangement of materials in a unit has been changed in some cases. The book has 
heen brought up to date in terms of the latest developments in physics. The 
formulas and symbols have been changed to conform to the recommendations 
of the American Association of Physics Teachers. Many of the line drawings 
(for which this text is noted) have been improved by the use of color for em- 
phasis. Many of the illustrations have been changed. The adaptability of the 
hook to any type of class, whether college preparatory or terminal, has been 
strengthened by the use of starred sections which may be omitted or included 
depending on the nature of the class and desires of the teacher. The end materials 
of each unit include questions and two groups of problems. These are in two 
groups, the second of which is more difficult than the first. The summaries are 
still excellently written to aid the student in review work. A workbook, tests, 
and teacher's manual are available for use with the text. 

WayNe Gross 
University School 
Bloomington, Indiana 
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MIDDLETON AND CHADWICK’s A TREATISE ON SURVEYING, Sixth Edition. Vol- 
ume One—Instruments and Basic Techniques. Revised by B. G. Manton 
B. Sc. (Eng.) Lond., D.I.C., A.M.LC.E., M. Inst. H. E. Chadwick Scholar 
and Medallist, University College, London; Reader in Highway Engineering in 
the University of London at the Imperial College of Science and Technology; 
Author of ‘Highway Surveying and Setting-Out’ and ‘The Road and the Vehicle’ ; 
General Editor—W. Fisher Cassie, Ph.D., M.S., F.R.S.E., M.LC.E., M.1. 
Struct.E. Professor of Civil Engineering, University of Durham. Volume Two— 
More Advanced Techniques and Developments, under the editorship of W. 
Fisher Cassie. Cloth. Volume One—pages xiii+381; Volume Two—pages 
xi+438. 15.523 cm. 1956. Philosophical Library, Inc., 15 East 40th St., New 
York 16, N. Y. Price $20.00 per set. 


We have in this set a new edition of a rather comprehensive work on surveying, 
written from the British point of view. The material is in many places more 
comprehensive than the customary beginning text used in colleges in the United 
States. This reviewer was impressed by the meticulous care with which the 
necessary procedures required in a careful survey are spelled out; the chapter 
on field astronomy seemed especially good; the description of methods used 
in the reproduction of maps and plans goes beyond that usually presented. With 
the exception of a series of plates dealing largely with methods and instruments 
used in photogrammetric surveying, one finds no photographic plates of in- 
struments such as the usual beginning college text often contains. In some cases 
a reasonable amount of mathematical material is needed to follow the text 
calculus is used to develop the “curve of probability”; the least squares method 
is used frequently (a brief appendix to volume two summarizes spherical geom- 
etry and trigonometry). 

Probably this set will be of more value as a reference work than as a class text 
in American colleges. Typical British usage includes the decimal point in the cen- 
ter of the line of writing, the “broad arrow” used as a bench mark, such terms as 
“‘tacheometric surveying” (not found in the index of two relatively recent U. S. 
texts) without anything but brief mention of “stadia”. As might be expected, 
reference to various instruments is almost exclusively to those of British manu- 
facture; there is some discussion of “colonial practice” in surveying, only brief 
mentions of practices in the United States. 

B. Reap 
University of Wichita 


DiscOVERY OF THE ELEMENTS, Sixth Edition, by Mary Elvira Weeks. Cloth. 
Pages x+910. 15.0% 23.5 cm. 1956. Mack Printing Company, Easton, Pa. 
Price, $10.00. 


The elements are to be “on the air.’’ Glenn ¢. Seaborg is scheduled, soon, to 
use TV time for a series under that caption. Before that arrangement, however, 
Mary Elvira Week’s “The Discovery of the Elements” appeared in its sixth 
edition, 

This new edition is no scissors-paste-jar revision. Completely rewritten and 
enlarged, it has almost three times the pages of the original issue. Always pro- 
lifically illustrated, thanks to the generous aid of the late Dr. Frank B. Dains, 
the new issue adds to that feature also. 

The enlarged volume owes its expansion, not only to attention to the thirteen 
new elements discovered since the date of the first edition, but also to a number 
of chapters on the early history of noteworthy compounds of such elements as: 
carbon, hydrogen, nitrogen and the alkali metals. Miss Weeks’ skill as a biogra- 
pher finds added scope in chapters on persons as performers in discovery. In- 
cluded here are: Rutherford, de Elhuyer brothers, Charles Hatchett, Andres 
Manuel del Rio, and J. A. Arfwedson. 

A more detailed census of this book uncovers an amazing offering in the form 
of reference resources. Rough count found over 2500 different specific citations 
to such materials. These reference listings are made following the chapters to 
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which they are pertinent. Appendices provide: a list of the elements, in order of 
their atomic numbers; a chronology of significant events related to the discovery 
of the elements and a twelve page double columned index. 

With the exception of the last chapter, on Elements Discovered by Atomic 
Bombardment, prepared by Dr. Henry M. Leicester, the rewrite is the work of 
its original author. This is gratifying since it insures no break with the attention- 
holding style of Miss Weeks. This reviewer, in the past, has found “The Dis- 
covery of the Elements” a most convenient, dependable and ready source of 
historical materials for class-room use. One of its attractions for that use has been 
its readability. It was a rewarding reference for direct use by the students them- 
selves. Current teachers are fortunate that Miss Weeks has here brought the 
volume up-to date. Much has happened in its field since the first edition twenty 
three years ago. This review is reporting that; account of that is here available 
for students, teachers and other interested readers. 

B. CLivrorp HENDRICKS 
457 24th Ave., 
Longview, Washington 


LEARNING WITH ScrENCE, by Gerald S. Craig, Charles K. Arey and Mary E. 
Sheckles. Cloth. 340 pages. 19X24 cm. 1956. Ginn and Company, Statler 
Building, Boston 17, Mass. Price $2.96. 


This is another in the Craig series, Science Today and Tomorrow, beginning 
with the study of the earth as a planet and terminating with an overview of com- 
mon chemicals and synthetics. Content is not divided into the usual isolated 
units but merely in continuing related chapters such as are in common elementary 
“readers.” 

An examination of the table of contents shows that the division of material is 
titled like a Social Studies text as is illustrated by “Your Land and Mine,” 
‘“Men-—-The Giant Changers,” and “Men Are Improving Their World.” Ma- 
terial is the usual General Science coverage with the exception of more emphasis 
on living things and the importance of things scientific to society and the child's 
general environment. Occasionally some thought questions and a few activities 
terminate a chapter but not exceeding a page and a half at most. Major principles 
and phenomena are in heavy type, while introducing minor divisions of the chap- 
ters. There is no typographical emphasis on vocabulary but there is an extensive 
glossary. 

The illustrations are profuse, large and colorful. The captions are very short, 
simple or lacking. It is unfortunate that the latter is so common as much would 
be added if something other than a simple label as “hamster” were applied to a 
picture occupying more than a third of a page. Even though slight references are 
occasionally made to the attractive sketches, they appear to serve more as decor- 
ations than as supplementary or enriching visual aids which they might better 
be. 

This book is very well suited for correlating the science and reading programs 
in a self contained classroom. For those who already have a text, it would make 
good stimulating or supplementary reading for those students who might find 
their regular text difficult. A teachers manual accompanies the text. 

Joun D. WooLever 
Sarasota High School 
Sarasota, Florida 


ARITHMETOONS, by Lowry W. Harding, Paper, Pages iii+-91. 1421.5 cm. 1956. 
Wm. C. Brown Co. Inc., Dubuque, Iowa, Price $1.50. 


Gathered together in this small paper bound booklet are about fifty biting ideas 
and opinions of vital significance to the teaching of Arithmetic and education in 
general. Accompanying each idea is a full page cartoon which expreses humorous- 
ly, gravely and cycnically but always effectively the important thought under 
consideration. 
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The ideas are not uncommon but they are expressed uniquely with the purpose 
of analysis and evaluation of teaching methods and educational practices. Each 
is taken as you might a ‘‘Thought for the day,” with no particular sequence but 
with a definite attempt to comprehend and rectify our educational mistakes. 
Although aimed at the mathematics teacher, it would be of immense value to 
any beginning teacher and especially the experienced ones who might be falling 
into a teaching rut and are in need of some overhauling and revitalizing of their 
objectives and methods. 

Among the items considered are: teaching aids, report cards, drill, homework, 
certification and teacher status, each taken seriously, but without literal verbos 
ity. [t is unfortunate that the title may prevent many from reading this booklet 
and as is true of many articles and books available to educators, it probably 
should be read by more laymen than teachers. It doesn’t take much concentra 
tion to read this book but it certainly stirs up a teacher’s thoughts about his job. 
what he does and how he does it. ‘Teacher training schools should stock this book 
let on their library shelves, and list it as required reading. 

Joun D. WooLeveER 


(HE DESCENT OF PIERRE SAINT-MARTIN, by Norbert Casteret, Translated by 
John Warrington, Cloth. Pages xi+160. 14.0%23.0 cm. 1956. Philosophica! 
Library, Inc., 15 E. 40th Street, New York, N. Y. Price $4.75. 


An interesting account of speleological exploration that took four years to 
complete. Lt is of particular interest with the current publicity about the Inter 
national Geophysical Year. Although not written in the style of a fictional ad 
venture story, nevertheless it has all the danger and tragedy of one, written by an 
expert who lived the story. 

There were four major descents made into the depths of the cavern between 
1950 and 1954, the last of which was for the recovery of one of the speleologists 
who had died in the cave. There are eight large chambers separated by torrents 
of water and rocks, unexpected ledges and crumbling walls. The entrance is a 
1135 ft. vertical shaft, which is greater than the Eiffel tower and includes a cas- 
cade of cold water to hinder descent. 

Explorers, equipment and supplies had to be lowered on a cable which took 
hours to reach its destination. The only light was that carried by each individual, 
and frequently the limited equipment was directly responsible for accidents. The 
men suffered from the ever present dampness, cold, and anxiety over the ever 
present dangers. It was the second deepest cavern known at the time of discovery. 

The second portion of the book consists of descriptions of other explorations of 
the author. The oldest statue in the world, prehistoric drawings, tracks of cave- 
men, crystal like caverns, ‘cave pearls” and bat banding make up some of the 
short but interesting topics. This little book is just short of a reenactment of 
Jules Verne’s speleological novel and in the hands of teen-age readers and adults 
will have the same response. An interesting and informative publication, to say 
the least. 

Joun D. WooLever 


GAS ‘TURBINES AND JET Proputsion. By G. Geoffrey Smith. Sixth Edition Re- 
vised and Enlarged by F. C. Sheffield. Cloth. 411 pages. 2214 cm. 1955. 
Philosophical Library, Inc., 15 East 40th Street, New York 16, N. Y. Price 
$15.00. 


his publication presents a general survey of gas turbines and jet engines from 
the viewpoint of a power engineer. The relative advantages and disadvantages 
of piston engines, the several types of jet engines, and different modifications of 
yas turbines are examined and discussed in considerable engineering detail. A 
study of the adaptations and applications of jet engines as the power plants for 
aircraft, both military and civilian, constitutes the major portion of the book. 
Most of the engines studied are of British design and manufacture, but some ma- 
chines designed in United States, Canada and Continental Europe are also con 
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sidered. In almost every example discussed, rather complete engineering specifi- 
cations and performance data such as top speed, fuel and fuel consumption, 
thrust horsepower, etc. are given. Power systems for helicopters, surface mobile 
vehicles, and rockets are also treated. 

This book is well written and well illustrated. Many schematic and cut-away 
drawings are used. A reader intersted in the engineering detalis of different types 
of power plants for aircrafts and already somewhat acquainted with the language 
of the engineer will find here a source of much detailed new information; a general 
reader is likely to find the technical vocabulary somewhat hard to follow. 

WALTER G. MARBURGER 
Western Michigan College, Kalamazoo 


THe GENERATION OF ELecrriciry by Wind Power, by E, W. Golding. Cloth. 
Pages xvi¢+318. 14X22 cm. 1955. Philosophical Library, Inc., 15 East 40th 
Street, New York 16, N. Y. Price $12.00. 


This book is largely a treatise dealing with the economics and the engineering 
design details of potential systems for utilizing wind power to generate electric 
energy. Considerable attention is given to methods employed in making wind 
surveys of potential plant sites in different parts of the world, but chiefly in the 
British Isles and countries of northern Europe. Tables of data and graphs are 
given from a number of such surveys. Painstaking analyses and interpretations 
of these data are included to indicate how the potential power and annual energy 
output of the wind at a given site may be determined prior to the installation of 
an actual plant. Original articles are quoted extensively and a very comprehen- 
sive bibliography is given at the end of each of the 19 chapters, as well as in an 
appendix. Different types of wind machines are discussed. Wind power plants of 
a few kilowatts capacity for small community service, as well as larger plants of 
several thousand kilowatts capacity are considered. Suitable types of associated 
electric generators are taken up. 

Actual experience with wind power plants is largely confined to small plants. 
Data for larger and more efficient plants are largely speculative and projected. 
One exception is data from the 1250 kw experimental wind power plant set up 
and operated at Grandpas’ Knob, Rutland, Vermont during W. W. IL. From the 
data presented, it would appear that the cost of generating electricity in larger 
wind-power plants in some locations where winds are more reliable would compare 
favorably with the cost in present water and fuel power plants, but that interrup- 
tions in wind-power would introduce energy storage problems that may be 
troublesome. Wind is shown definitely to be a potential auxiliary source of power 
and energy for large electric power systems. 

WALTER G. MARBURGER 


A.cesra Two, by Rolland R. Smith, Co-ordinator of Mathematics, Public 
Schools, Springfield, Massachusetts, and Francis G. Lankford, Jr., Professor of 
Education, University of Virginia. Cloth. Pages iv+506. 15X23 cm. 1955. 
World Book Company, Yonkers-on-Hudson, N. Y. Price $3.00. 


The text covers the subject matter of second year algebra through logarithms, 
the binomial theorem, progressions, numerical trigonometry, and determinants 
Sections labeled “Extra” develop the remainder theorem, factor theorem, com- 
pound interest formula, Law of Sinces, Law of Cosines, graphical addition of 
complex numbers, and other topics. Analytic Geometry is introduced in a similar 
manner by a presentation of the point slope equation of a line, parallel and per- 
pendicular lines, the two point equation, the distance formula, and the equation 
of a circle given the coordinates of the center and the raidus. The last chapter 
introduces the Calculus by developing the meaning of a derivative and applying 
it to simple problems about slopes and maximums and minimums. 

The first few chapters of the book are devoted to a review of the fundamentals 
of Algebra I. Since this review presents some very elementary principles, many 
classes could finish the work at a rapid rate. The inductive approach is used in 
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developing all concepts. The authors make good use of illustrations at times in 
order to stress a new mathematical idea. An example of this was their presenta- 
tion of the use of the discriminant to determine the nature of the roots of a quad- 
ratic equation. An illustrative example of an equation without real and rational 
coetlicients was given in order to emphasize the fact that the rules do not apply 
in such cases. 

Problems are arranged roughly in order of difficulty, and the “‘Extra”’ exercises 
provide challenges to industrious students. Cumulative reviews occur from time 
to time in the second half of the book. Enrichment materials including puzzles 
and dramatic incidents in the history of algebra are included periodically. 

The text satisfies the needs of the average student of second year algebra and 
provides some advanced topics for the superior student. 

Reino M. TAKALA 
Hinsdale Township High School 
Hinsdale, Illinois 


COLLEGE ALGEBRA AND PLANE TRIGONOMETRY, by Abraham Spitzbart and Ross 
H. Bardell, University of Wisconsin. Cloth. Pages xiii+-408. 14 21.5 cm. 1955. 
Addison-Wesley Publishing Company, Inc., Cambridge 42, Mass. Price 
$4.50. 


The subject matter covered in this text provides an integrated course in Trigo 
nometry and College Algebra to precede an integrated course in Analytic Geome 
try and Calculus. The first four chapters review the work of first year algebra 
and include some topics usually contained in intermediate algebra. Chapter one 
begins with a study of number systems, including natural numbers, negative 
numbers, and complex numbers. 

The mathematial concept of function is the underlying theme of the book. 
The function concept is introduced in chapter five and algebraic and trigonome 
tric functions are treated simultaneously. The functions of the general angle 
and radian measure of an angle are introduced in this chapter. 

Algebra and Trigonometry are integrated wherever possible. When the authors 
introduce linear and quadratic equations, trigonometric equations of similar 
types are included also. Where integration would seem forced, artificial attempts 
have been avoided 

The usual topics of College Algebra and Trigonometry have been included in 
the text although the authors have deliberately omitted such topics as partial 
fractions, limits, and much of the work on infinite series. Geometric progressions 
with infinitely many terms are covered. For computations requiring tables, four 
place tables are provided. 

The presentation of material is rigorous and logical, so a mastery of the topics 
included should prepare a student well for ensuing courses in mathematics. 

REINO M. TAKALA 


SCIENCE ALONG THE Way, Grade 1, by Victor C. Smith and Katherine Clarke, 
in consultation with W. R. Teeters. Cloth. 160 pages. 15.5 22 cm. 1956. J. B 
Lippincott Company, 521 Fifth Avenue, New York 17, N. Y. 


SCIENCE UNDER THE SuN, Grade 2, by Victor C. Smith and Katherine Clarke, 
in consultation with W. R. Teeters. Cloth. 160 pages. 15.5 22 cm. 1956. J. B. 
Lippincott Company, 521 Fifth Avenue, New York 17, N. Y. 


SCIENCE AROUND THE CLock, Grade 3, by Victor C. Smith and Katherine Clarke, 
in consultation with W. R. Teeters. Cloth. 160 pages. 15.55 X 22 cm. 1956. J. B 
Lippincott Comapny, 521 Fifth Avenue, New York 17, N. Y. 


SCIENCE ACkOss THE LAND, Grade 4, by Victor C. Smith and Barbara Henderson, 
in consultation with W. R. Teeters. Cloth. 224 pages. 15.522 cm. 1956. J. B 
Lippincott Company, 521 Fifth Aveune, New York 17, N. Y. 


BOOK REVIEWS 331 


Science THROUGH THE SeasONs, Grade 5, by Victor C. Smith and Barbara 
Henderson, in consultation with W. R. Teeters. Cloth. 352 pages. 15.522 cm. 
1956. J. B. Lippincott Company, 521 Fifth Avenue, New York 17, N. Y. 


SclENCE BENEATH THE Skys, Grade 6, by Victor C. Smith and Barbara Hender- 
son, in consultation with W. R. Teeters, Cloth. 352 pages. 15.522 cm. 3956. 
J. B. Lippincott Company, 521 Fifth Avenue, New York 17, N. Y. 


EXPLORING MopEeRN Science, Grade 7, by Victor C. Smith and W. E. Jones, 
in consultation with W. R. Teeters. Cloth. 353 pages. 15.5 23 cm. 1956. J. B. 
Lippincott Company, 521 Fifth Avenue, New York 17, N. Y. 


ENJOYING Mopern Science, Grade 8, by Victor C. Smith and W. E. Jones, in 
consultation with W. R. Teeters, Cloth. 466 pages. 15.523 cm. 1956. J. B. 
Lippincott Company, 521 Fifth Avenue, New York 17, N. Y. 


Usinc Mopern Scrence, Grade 9, by Victor C. Smith and W. E. Jones, in con- 
sultation with W. R. Teeters. Cloth. 654 pages. 15.523 cm. 1956. J. B. 
Lippincott Company, 521 Fifth Avenue. New York 17, N. Y. 


This set of nine textbooks is one of the newest in a fast-growing field of ele- 
mentary and junior-high-shool science series. In general, their content follows the 
“traditional” biological and physical science areas. 

The elementary books (grades 1-6) are attractive, colorfully-illustrated books. 
The earlier books contain more textual material than many beginning science 
books, and hence may present a reading problem for some younger children. 
However, the books appear to take into account the growth in reading ability 
in children; that is they start out simply, and gradually increase in difficulty. In 
addition, the early books contain word lists, and the later ones have glossaries. 

The subject matter, in some cases, is organized in a somewhat unusual manner. 
That is, the traditional topics are organized around a broad, central theme of 
interest to children. For example, book 4 contains a unit entitled. “Looking for a 
House,” which includes discussions of topics such as electricity and heat transfer. 
Book 5 has a unit on “Adding a Dog to the Home,” which includes material on 
care of pets, animal reproduction, and the like. Presumably, such an organization 
will have great appeal to children; but care must be taken to insure that the 
science material does not become lost in the “story.” 

The books contain a good number of experiments which should be appealing 
to young children. If the teacher takes care that the experimental program does 
not become a “magic show,” (since often the “mystical,” “tricky” nature of 
the activities is stressed) the book can provide a wealth of good experimental 
projects. 

All the books contain a number of good end-of-chapter activities that should 
enable a conscientious teacher to help meet the needs and interests of students of 
varying abilities and backgrounds. 

The three junior-high-school books (grades 7, 8, and 9) are not as extensively 
or colorfully illustrated as the elementary series. However, the general treatment 
of the topics, experimental work and end-of-chapter activities follow much the 
same pattern as that of the lower level books. 

Jacquetine Buck MALLINSON 
Kalamazoo, Michigan 


Weather Seal for service entrance mast installations on roofs makes caulking 
unnecessary. The plastic neoprene unit seals out moisture and absorbs vibration. 
The unit contains a seamless base of aluminum, copper, lead or zinc-plated steel. 
The neoprene seal fits the base snugly. 


It is more desirable to be approaching truth perpetually than to — it. 
— LESSING 
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PUBLIC IS MISLED ABOUT HEART DISEASE DEATH RATE 

The public has been greatly misled about the increasing death rate from heart 
disease, Edward A. Lew, Metropolitan Life Insurance Co., New York, reported 
to the New York Heart Association’s conference on atherosclerosis and coronary 
heart disease. 

“Probably less than 15%” of the increase in the death rate from heart disease 
between 1940 and 1954 represents a real increase in mortality from this disease, 
he said. 

Although the real increase has been relatively small, it has been blown up by 
new procedures for classifying deaths, broader concepts of what the disease is, 
and the “increasing resort to this diagnosis by coroners and medical examiners 
in cases of sudden death or where the deceased had not received medical atten- 
tion,” the statistician said. 

Of the total amount of increase, about 30% could be accounted for by the 
greater proportion of older persons, 40% could be ascribed to the new methods of 
classification, and 15% or more represented the acceptance of a broader concept 
of the disease, better diagnosis, and increasing use of the term coronary artery 
disease in death certificates. 

Married people have a much better chance against death from heart disease 
than do the unmarried, the statistics show. 

Death rates are significantly higher for the widowed, the single and the di 
vorced than they are for the married, Mr. Lew reported. 

Geographically, the highly urbanized states had high rates while the mostly 
agricultural ones had the lower ones. 

But a number of seemingly unrelated factors seem to be involved, the statis- 
tician said. “It is important to guard against the tendency to over-simplify and 
over-generalize in explaining the variations in the incidence of the disease in 
different groups, at different times, and in different places,” he said. 


INSTANT INVENTORY PANEL 


A big problem in Electricity and Electronics courses is: How to keep the small 
components in student learn-by-doing kits from turning up missing? Crow 
Electri-Craft Corporation has just come up with the solution—a new “‘Instant 
Inventory Panel’ now available for each of the Crow “Student Experiment” 
kits in electricity and electronics. 

Each “Instant Inventory Panel” is a 24" 36" board of tempered Masonite 
pegboard reinforced with an aluminum frame. On its front are brackets and clips 
for mounting all kit parts. Each part is outlined in sharp silhouette so as to call 
immediate attention to a missing part. The part number is also indicated. 

Panel permits teacher to take quick inventory at the end of each class period. 
It also makes it easy for students to find and replace components while working 
experiments. The same kit may be used by many classes every day. 

Panel hangs on wall or can be suspended from uprights on work bench. Also 
available is a compact case for storing four complete Instant Inventory Panels 
when not in use. For full details write Crow Electri-Craft Corp., 1102 Shelby 
Street, Vincennes, Indiana. 


MULTICOLOR COCKROACHES FOUND UNDER “BLACK LIGHT” 


The detested, trod on and flitted after cockroach has been found to be constant- 
ly emitting a rainbow of fluorescent colors. The various tissues, organs and prod- 
ucts of 19 species of the cockroach give out dark greens, bright blues and pale 
yellows, scientists at the U. S. Army Quartermaster Research and Development 
Center report. Visible only under ultraviolet or “black light,” the multicolor 
cockroaches are constantly changing their fluorescent colors, Edwin R. Willis 
and Louis M. Roth state in the Annals of the Entomological Society of America. 
These changes in certain organs, the Army scientists think, indicate changes 
in secretory activity and may prove valuable visual indicators for further study 
of the small house pest. 


KLEMENTARY EXPERIMENT ON THE RADIATION 
ABSORPTION OF GLASS 


JuLius SUMNER MILLER 
El Camino College, El Camino College, California 


Set up a thermopile, incandescent lamp and galvanometer. Now interpose an 
ordinary sheet of glass. Repeat with successive layers of the same kind of glass 
of the same thickness. Plot the galvanometer deflection (d) against the glass 
thickness (t). The graph is linear; its slope is the value of & in the expression 


_ Repeat the observations with a colored lamp and with colored glass. What find- 
ings can you predict? 


NEW PILOT’S COURSE MAY CUT PRIVATE PLANE CRASHES 

A new kind of pilot’s course aimed at teaching private pilots to fly an airplane 
by instruments only in emergencies in order to cut down fatal crashes will be 
tested at the University of West Virginia. 

Ten university students without previous pilot training will take the unusual 
test program. Costs will be paid by the Link Foundation, with the Civil Aero- 
nautics Administration providing technical supervision. 

Private pilots with conventional trainirg have learned to fly solely by reference 
to the horizon and ground. When such pilots find themselves unexpectedly in 
cloud or fog, they often lose control of the aircraft because they cannot fly straight 
and level or make controlled turns by reference to the instrument panel. 

The test course will give the ten students conventional training for a private 
pilot license, but will also try to teach the ability to switch readily from visual 
to instrument flight under emergency conditions. 

The possible life-saving potential is seen in the fact that in 1955, the last year 
for which statistics are complete, there were 93 fatal small-plane accidents re 
sulting from flight into bad weather. 


HYDROCORTISONE MUST STAY ON PRESCRIPTION DRUG 
LIST 


Skin lotions and ointments containing hydrocortisone, the now-famous arth- 
ritic drug, and hydrocortisone acetate must remain on the “by prescription only” 
list of drugs, the Food and Drug Administration announced. 

This order ends the year-long controversy that developed between pharmaceu 
tical companies and the medical profession over whether or not the drugs were 
safe enough to be sold over-the-counter for skin ailments. 

The available evidence fails to show that the drugs are safe for use without 
medical supervision, the new order states, particularly in regard to how much 
hydrocortisone can be safely absorbed by the skin. 

The FDA had originally proposed to exempt the drugs from prescription sale 
but received so much medical testimony warning against over-the-counter sales 
that it has now reversed its former proposal. 


Nature is ever making signs to us, she is ever whispering to us the beginnings 
of her secrets; the scientific man must be ever on the watch, ready at once to lay 
hold of nature’s hint, however small; to listen to her whisper, however low. 

Foster 


Notable Texts in General Mathematics 
Potter Beck MATHEMATICS FOR EVERYONE 


Thoroughly reviews arithmetic, introduces geometric figures and 
tools and prepares the pupil for algebra. 


Potter-Beck MATHEMATICS EVERY DAY 


Covers decimal fractions y centage, intuitive rey simple 
work in ratio, proportion, drawings, graphs. Further prepara 
tion for algebra, 


Potter-Dunn- MATHEMATICS TO USE 


Allen-Goldthwaite Includes arithmetic, imate equations, informal geometry. Short 
teaching units; spaced drill. 


Potter-Neitzel MATHEMATICS FOR SUCCESS 


Root-Enright Stresses — and occupational uses of mathematics. Trains 


Sales Offices thoroughly in arithmetic; gives working knowledge of basic algebra, 
ew York II informal simple trigonometry. 

Chicago 6 
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Columbus 16 


Toon 7 GINN AND COMPANY 


Home Office: Boston 


New, 


different, 


and e ffective 


ARITHMETIC 


to History of 


Mathematics 
by Howard Eves by Robert L. Swain 


State University of New York 
The Theory of Numbers 

ys hy Burton W. Jones Materials which have already proved stimulating and 
illuminating to over 1500 teachers-in-training now in a 
Rinehart Mathematical Tables, text that gives you a fresh, exciting new understanding of 
Formulas, and Curves. the whole language of numbers and will help you make 
by Harold Larsen arithmetic more meaningful to, as well as more thoroughly 

grasped by, the elementary school child 


We will be glad to send you copies to examine for text 
use, or on-approval for your personal consideration. 
Rinehart & Company Inc. * 232 MADISON AVE., NEW YORK 16 
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Just off the press— 


The New Second Edition of these 
trail-blazing algebra texts ... 


ALGEBRA: Its Big Ideas and 
Basic Skills, Books | and Il 


by Daymond J. Aiken 
Kenneth B. Henderson 
and Robert E. Pingry 


These new books, like the books of the first edition, are 
organized around the big ideas and basic skills of algebra, 
giving direction to the subject and making it understandable 
and meaningful to students, Effective cartoons, diagrams, 
charts, and graphs, most in two colors, motivate new ideas, 
provide interest, and focus attention on key steps. The new 
1957 Edition offers for each book: 


* Over 7000 problems and exercises that provide ample 
practice 

® Many new verbal problems drawn from all areas, that 

point up the significance of algebra in everyday life 

New and varied study aids and self-tests 

Two colors throughout and many new illustrations 

© Teacher's Manual and Key and Test Booklet 


Write for descriptive material 


McGRAW-HILL BOOK COMPANY, INC. 


New York 36 Chicago 30 Dallas 2 San Francisco 4 
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Unparalleled for Clarity and Practicality 
these highly effective texts in Mathematics 


the 1957 edition 

ALGEBRA FOR PROBLEM SOLVING 
FREILICH Books 1 and 2 

aaaes A complete course in high school algebra 


that teaches for understanding as well as for 
use. This unusually sound program efficiently 
meets today’s classroom needs with abundant 
exercises, problems, and tests; reviews and 
summaries for each chapter; and effective use 


of a second color as a teaching aid. 


MAKING MATHEMATICS WORK 


NELSON A general mathematics text that offers high 
GRIME school students a comprehensive review of 
arithmetic, its practical application to every- 
day problems, and an introduction to statistics, 


geometry, and algebra. 


HOUGHTON MIFFLIN COMPANY 


Boston New York CHICAGO 
DALLAS ATLANTA PALO ALTO 
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Coming in April... 
a text that presents a new perspective on 


PHYSICAL SCIENCE FOR 
LIBERAL ARTS STUDENTS 


By HUGO N. SWENSON and J. EDMUND WOODS, both of 
(Queens College, New York. The purpose of this book sets it apart from 
most texts in this field, It describes the special methods and procedures 
which have been found useful and effective in the natural sciences and 
it tries to answer the question: “What is science and how do the natural 
sciences differ from other intellectual fields ?”’ 

The authors show how the scientific structure grows. They de- 
scribe the roles played by experiment, hypotheses, theories and models. 
Rival theories are presented as they arose historically and the reasons 
for their survival or rejection are discussed. As a result, the student is 
afforded a historical perspective which is seldom obtained from general 
science texts. 

The experimental methods of science are outlined in the book 
through an examination of astronomy, chemistry, and physics. A de- 
tailed comparison is offered of the conflicting theories of the solar 
system, heat, electric current, light, and atomic structure. The authors 
also provide an elementary development of the fundamentals of me- 
chanics, heat, chemical reaction, electricity and optics—all in relation 
to the structure of matter. 


1957. Approx. 310 pages. Prob. $6.50. 


AN OUTLINE OF ATOMIC PHYSICS, 3rd Ed. 


By the late OSWALD H. BLACKWOOD; THOMAS H. OS. 
GOOD, Michigan State University; ARTHUR E. RUARK, University 
of Alabama; ELMER HUTCHISSON, Case Institute of Technology ; 
the late ARCHIE G. WORTHING, and the late WILFRED N. ST. 
PETER. “(The reviewer) recommends it heartily to every professor 
teaching introductory atomic physics and to every student as a primary 
reference whether the book is the adopted text or not.” 

—Robert N. Varney, Washington University 
in The American Journal of Physics 


160 VEARS 


1955. 501 pages. $7.50. 
Send for examination copies, 


or ruscowmo SOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N. Y. 
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Announcing a New 


CHEMISTRY and YOU 


A HIGH-SCHOOL CHEMISTRY TEXTBOOK 
A book that sets a new standard 
in Chemistry texts 
COLORFUL—TEACHABLE 
READABLE — LEARNABLE — FLEXIBLE 


LYONS and CARNAHAN 


2500 Prairie Ave., Chicago 16, Ill. » 223-225 S. Main St., Wilkes-Barre, Penna. 
ATLANTA DALLAS PASADENA PORTLAND 


A p si 
( | E N ( 
for High School Students 


by Painter and Skewes 


AMERICA NEEDS MORE SCIENTISTS—and one way to get 
them is to attract—and hold—the interest in science studies 
of the high school freshman. But, many youngsters are poor 
readers, and are discouraged by the vocabularies and concepts 
of textbooks. The authors of GENERAL SCIENCE FOR HIGH 
SCHOOL—a 1955-revision of a popular textbook—have em- 
phasized simplicity of language and approach, to help win 
more students to this rewarding and critical profession. The 
publishers have contributed by making the book modern and 
attractive in design and binding. It is one of three textbooks 
awarded the Certificate of Excellence by The Society of Typo- 
graphical Arts, 1956. See also: 


Study Guide and Manual and separate 
Test Booklet by the same authors. 


Mentzer, Bush and Company 
330 East Cermak Rd., Chicago 16 
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WEISBRUCH-WACO 
Regent Bottle Tray 


According to SEMI-MICRO LABORA. 
TORY EXERCISES In High School Ciem- 
istry, by Fred T. Weisbruch. 


Holds complete set of student reagents in 
WACO Reagent Bottles, in rows. Made of 
hard maple and birch, a permanent piece 
used many years. Size 12 x 10% x 1% 
inches. Without bottles, $3.25 each ... in 
dozen lots $2.95 each. Specify Cat. No. 
10490-1. 


SEMI-MICRO 
APPARATUS 


Wilkens-Anderson has earned its 
place as specialist in Apparatus 
for Semi-Micro chemistry . . . 
through the years authors have 
looked to us for the pieces which 
made their Semi-Micro text books 
and manuals so successful and 
easy to use! Seven text books now 
show WACO S-M apparatus! 


HAND FINISHED 
SPATULAS 
erg shaped spatulas for 


Semi Micro Qualitative and 
Organic Chemistry, W A C O 
Monel Spatulas are nicely bal- 
anced, permanent pieces. 
Glassware breakage is re- 
duced, as scratching is elimi- 
nated. No. 10115 WACO 
Monel Spatulas 175 mm. long. 
Slightly dished tip to hold 
erystals., $3.10 per doz., $24.00 
per 100. 


At the price, W ACO 
Spatulas class as "Non- 
Returnables!"’ 


Write today for FREE brochures .. . 


© Complete Catalogue WACO Semimicro Appa- 
ratus, Vol. 1. 

© Listing of S-M Apparatus according to SEMI- 
MICRO LABORATORY EXERCISES In High 
School Chemistry, Fred T. Weisbruch., 


LABORATORY SUPPLIES AND CHEMICALS 


WILKENS-ANDERSON 


4525 W. DIVISION ST., CHICAGO 51, ILLINOIS 
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TREE OF KNOWLEDGE, 2734” School Science 


x 21” Wall Chart in Color. Price 75¢ E 
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